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AGENDA 
Eau Claire County 

• Groundwater Advisory Committee •
Date: Thursday, May 5, 2022

Time: 4:00 P.M. 
Location: Eau Claire County Court House, Room 302 

721 Oxford Avenue Eau Claire, WI 54703 
For those wishing to make public comment, you must e-mail Greg Leonard at 

 Greg.Leonard@co.eau-claire.wi.us at least 30 minutes prior to the start of the meeting. 

AGENDA 

The Committee will discuss and may act on any of the following items: 

1. Call to order by Chair pro-tempore
2. Roll call of members present
3. Confirmation of Compliance with Open Meeting Law
4. Public Comment Period (15 minute maximum)
5. Introductions
6. Notice of County Supervisors appointed to Groundwater Advisory Committee: James Dunning (Chair pro 

tempore), Nancy Coffey, Jodi Lepsch
7. Election of Committee Chair
8. Election of Committee Vice Chair
9. Appointment of Committee Clerk
10. Review/approval of March 17, 2022, meeting minutes – Pages 2-3
11. Update on Groundwater Resolution approved by voters – Pages 4-6
12. PFAS / Testing update
13. Groundwater and Septic – Pages 7-18
14. Groundwater Quality and Quantity studies/ARPA funding opportunities
15. Members, Staff and Agency Updates

a. Committee Members
b. Regional Planning Commission
c. Planning and Development
d. Land Conservation
e. Health Department

16. Set next meeting date
17. Adjourn
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COUNTY OF EAU CLAIRE 

EAU CLAIRE, WISCONSIN 
GROUNDWATER ADVISORY COMMITTEE 

MEETING MINUTES – March 17, 2022, 4:00 pm, Rm 1277, 721 Oxford Ave, Eau Claire, WI 54703 

MEMBERS PRESENT: James Dunning, Nancy Coffey, Sham Anderson, Glory Adams, Mark Kaeding, Anna Mares, Nathan 
Anderson, Mary Kenosian 

MEMBERS ABSENT: Sarah Vitale 

STAFF PRESENT: Greg Leonard (Land Conservation Division), Audrey Boerner (Eau Claire City/County Health 
Department) 

OTHERS PRESENT: (none) 

1. Call to order by Chair
The meeting was called to order by Chair Dunning at 4:02 pm.

2. Roll call of members present
A roll call was taken.  A quorum was present.

3. Confirmation of Compliance with Open Meeting Law
Dunning confirmed compliance with the open meetings law.

4. Public Comment Period
None.

5. Review/approval of December 16, 2021, meeting minutes – Discussion/Action
ACTION:  Motion by Coffey/Kaeding to approve the minutes of the December 16, 2021, meetings as presented.
Motion carried on a voice vote with none in opposition, 8-0-0.

6. Staff updates

Leonard announced that Jared Grande, former Land Use Manager, has taken employment elsewhere.  Ben Bublitz

has taken the Land Use Manager position.  Leonard also announced that Liz Fagen, former Environmental Engineer,

has take employment elsewhere.  Recruitment for this position is ongoing.  Finally, Leonard announced his planned

retirement in July.

7. PFAS update
Mares reported that the DNR suggested PFAS action levels to the Wisconsin Natural Resources Board, but the
recommendation was not well received.  The Natural Resources Board desires to follow the EPA levels.  The City of
Eau Claire’s high testing wells are being pumped to waste.  The primary concern for the City is to provide safe
drinking water and not groundwater protection.  Private well owners in that area of Eau Claire can contact the DNR
for further information.

8. Groundwater Quality and Quantity Studies

The groundwater quality and quantity studies suggested in the State of the Groundwater Report are still in need of
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action.  The American Rescue Plan Act (ARPA) funds could be requested to assist with these studies.  Boerner 

reported the Health Department is currently developing an application for enhancing the lab which would allow 

additional water testing.  Leonard will contact Vitale to discuss additional application options. 

 

9. Members, Staff and Agency Updates-Discussion/Action 
a. Committee Members – no further report.  
b. Regional Planning Commission – no report. 
c. Planning and Development– no report. 
d. Land Conservation– no further report. 
e. Health Department – no further report.   

 
10. Set next Meeting Date  

The next regular meeting date was set for Thursday, May 5, 2022, at 4:00 p.m.   
 

11. Adjourn  
Dunning adjourned the meeting at 4:50 p.m. 

Respectfully Submitted, 
 

 

Greg Leonard, Land Conservation Manager 
Groundwater Advisory Clerk 
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Geological Observations Regarding the proposed Orchards Hills Rezone Request.  

 

Robert Hooper Ph.D.  

Analytical and Environmental Geochemistry 

Department of Geology 

University of Wisconsin – Eau Claire (hooperrl@uwec.edu) 

Eau Claire, WI 54701  

February 22, 2022.  

Introduction:  These comments on the geology of the proposed Orchard Hills RH Rezoning 

Request are based on building more than 100 homes on the 238-acre property with lots ranging 

from ~1 acre to ~10 acres in size. The conceptual layout submitted with the rezoning request 

shows that most of the lots are just over 1 acre in size, with lot widths of as little as 100 feet. The 

outstanding features of this proposed zoning request are both the scale of the development 

(> 100 homes) and the planned minimum lot sizes approaching 1 acre.  

Figure 1. is a stratigraphic section that was developed to show the nomenclature of bedrock rocks 

units that occur in and near the proposed Orchard Hills development in the Town of Washington, 

Eau Claire County, WI. The comments about the local geology assume each house would have 

private wells supplying water and a private septic system for waste disposal as stipulated in the 

rezoning request. This extended outline covers the basic components of a summary report of the 

geology of the area and some concerns for future development activities. These concerns are 

based only on the geology.  The following description is a scientific opinion and was developed 

to help guide sound planning for the Town of Washington and Eau Claire County, WI.  This 

abbreviated summary is not a complete report on the geology of the area. This report is not to 

be used for engineering site development. A complete geological report would require 

considerably more work than time allowed.  

1. Regional Stratigraphy: 

Eau Claire’s foundation is old (~ 2 billion years) Precambrian (PC) bedrock composed of 

igneous and metamorphic rocks eroded to a relatively flat surface. At the Orchard Hills location 

the elevation of this flat subsurface feature is at about 740 feet above mean sea level (msl), 200 - 

280 feet below the present land surface. In a few local areas, the PC surface has been more 

deeply eroded by pre-glacial streams but that is not expected in a future Orchard Hills 

development area due to the extensive siliciclastic sedimentary rock cover in this immediate 

area.  Cambrian age (~535 million years ago) sedimentary rocks were deposited on this PC 

surface and exist today with a total thickness near the proposed development of up to 280 feet.  

The boundary between the Cambrian sedimentary rocks and the Precambrian is a zone of 

younger (younger than Cambrian) hydrothermal alteration consisting of unconsolidated clay 

which forms an impermeable layer between the PC and Cambrian sands (Hooper, 1998). The 

Cambrian sedimentary rocks are divided by geologist into three formations each with unique 

rock properties (lithology). The three units are the lower most Mt Simon Formation (Fm.), the 

middle Eau Claire Fm., and the Upper Wonewoc Fm. each named after the locality where the 
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rock units were first described in Wisconsin. The Wonewoc is unlikely to be found within the 

confines of the Orchard Hills Future Development area but does exist on Hills to the north and 

west of the future development area and at the high point on Cater Road. The same formation 

names are used across the upper- Midwest for these lithologic units whenever encountered in the 

subsurface. Most private supply wells in the area surrounding the proposed rezone area, draw 

their water primarily from the Mt Simon Fm. It is assumed that the wells in a future Orchard 

Hills development would also use the Mt Simon Fm aquifer.  

A. Mt. Simon Formation:  The Mt Simon Fm. is approximately 190 +/- 10 feet thick in the City 

of Eau Claire (At Mt Simon Park).  The elevation at the top of the Mt. Simon is very predictable 

across Eau Claire implying a rather uniform thickness across the city. The thickness of the Mt. 

Simon in a future Orchard Hills development is expected to be very similar.  The Mt Simon Fm. 

is generally fairly clean quartz sand with moderate cementation. Where exposed in the city of 

Eau Claire, horizontal, sub-horizontal and vertical fractures are all commonly encountered 

(Figure 2). Lots in the lowest part of a future development may have the Mt Simon Formation 

immediately below the thin alluvium.  

B. Eau Claire Formation: The Eau Claire Fm. is less well exposed in Eau Claire but is always 

< 90 feet thick. The thickness near the Orchard Hills rezone request area is projected to be 50-60 

feet. The estimated thickness of Eau Claire Fm. is based on regional thickness of the Mt. Simon 

Fm. and the contact between the Eau Claire Fm. and the overlying Wonewoc Fm. which is 

exposed on Chokecherry Hill 1 mile W of the rezone request area.  The contact between the Mt 

Simon Fm. and the Eau Claire Fm. is currently better exposed at locations such as Oakwood 

Hills, the North Crossing and US-53 bypass. Locally, in outcrop the Eau Claire Fm. has 

numerous fractures parallel to bedding typically on the order of 1-2 cm, and closely spaced (a 

few cm apart) vertical fractures. In southern WI, where the Eau Claire Fm. contains more shale, 

the Eau Claire Fm. sometimes serves as an aquiclude, limiting vertical groundwater flow with 

the exception of flow along fractures. Most of the lots in any future Orchard Hills Development 

would have the Eau Claire Formation as the bedrock immediately below the thin soils. 

Excavations for basements and on-site septic systems are likely to be excavated into the Eau 

Claire Formation as they have been in surrounding developments.  

C. Wonewoc Formation:  The top part of the Eau Claire Fm. has a transitional boundary with 

Wonewoc Fm. in N. Wisconsin and Minnesota (There is an erosional unconformity in the 

Wonewoc about 15 feet above base; Runkel et al., 1998, Havholm et al., 1998). The Wonewoc 

Fm. lower boundary for this outline report was made at the last significant clay/shale layers in 

this study area. Therefore, I have included all of the significant clay and shale layers as part of 

the Eau Claire Fm. in this report. Changing the formation boundary by a few feet would have no 

impact on my conclusions regarding the overall suitability of a future development.  

A very brief lithologic description of each of these sedimentary units is given in figure 1 which 

also shows their relative thickness, approximate vertical position, and grain sizes present within 

the different units. The transitional nature of the contacts is not visible at the vertical scale used 

in figure 1. 
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2. Groundwater Flow Considerations:  

A. In the upper Mississippi Valley water flow in the upper ~90 feet of the Cambrian Sandstones 

(Mt Simon, Eau Claire and Wonewoc) occurs primarily along fractures in the sedimentary rocks 

(Runkel et al., 2006) resulting in high transmission speed for contaminants. Similar results were 

found in other Cambrian units with similar lithology in central Wisconsin (Swanson et al., 2006). 

Contaminants that would be expected to be problematical would include: nitrate, viruses 

(Gellasch et al., 2014), bacteria and pharmaceuticals from septic systems or leaking sewers 

(Gellasch et al., 2013,) as well as any other contaminants (incl. fertilizers and herbicides) applied 

to the land surface or disposed of in private septic systems.  

B. Of the three Cambrian sedimentary units, the thickest unit, the Mt. Simon Fm. has the fewest 

fractures, but fractures are still a dominant flow path (figure 3) if intersected by a well. A recent 

study of fractures in the Mt Simon Fm. (Gellasch et al., 2013), demonstrates that even if the well 

intersects a small number of fractures that the fractures can account for most of the flow in the 

well. In one borehole in the city of Madison, five (5) fractures in the Cambrian rocks 

accounted for more than 80% of the total flow of groundwater into the borehole (Gellasch 

et al., 2013). Leaking urban sewer pipes in the city of Madison, WI have locally 

contaminated the Mt Simon Fm. aquifer even though the Mt. Simon Fm. aquifer is over 

200 feet below the present land surface in Madison, WI.  In Madison, the Mt. Simon Aquifer is 

also over 200 feet below the leaking sewer pipes and it was predicted during engineering 

studies that the Mt. Simon Fm. aquifer would be protected from contamination by the 

overlying Eau Claire Fm. The Eau Claire Fm. which contains significantly more shale in 

southern WI than in city of Eau Claire, was expected to locally serve as an aquiclude 

(impermeable layer). There is conclusive evidence that the Eau Claire Fm. did not function 

as an effective aquiclude because of incipient fractures (Gellasch, 2013). Similar fracture 

dominated flow has been observed in all of the other Cambrian siliciclastic bedrock units 

that occur in the upper- Midwest (Swanson 2006; and Runkel, 2006). The Orchard Hills future 

Subdivision is being planned in an area with fractured Cambrian sandstone bedrock within a few 

feet of the surface. There is little to no unconsolidated alluvium on these hills that would act to 

filter wastewater prior to infiltration into the fractured bedrock 

C. Recent research has also demonstrated that the travel time between the leaking sewer in 

Madison, WI and the Mt Simon aquifer is less than two years and is associated with rapid 

subsurface water along discrete fractures in the overlying bedrock. In Madison, the Mt. Simon 

Fm. is overlain by the Wonewoc Fm., the Eau Claire Fm., and an additional 60 feet of younger 

rocks and 30 feet of unconsolidated glacial sediments which should behave as a porous media, 

filtering contaminants from the surface (Gellasch et al., 2013). The proposed future development 

area lacks the overlying unconsolidated sediments and therefore, lacks this initial barrier to 

infiltration directly into the fractured bedrock.  

D. In the area of the proposed rezone south of Deerfield Rd., the Mt Simon Fm. water wells that 

could potentially yield higher water flows rates would be more susceptible to contamination 

because high-flows likely result from intersecting more bedrock fractures or other secondary 

porosity.  
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E. By “luck”, some wells screened only in the Mt. Simon might represent local flow systems that 

are actually dominated by behavior as porous media (more capacity for filtering bacteria and 

with slower flow-rates).  Low well flow-rates in some nearby residential homes probably 

represent more of a porous flow component. It is probable that these lower flow conditions 

would correlate with a higher probability that viruses could become inactive over time. Low flow 

rates are not likely to have any long-term impact on predicted nitrate and bacteria levels in 

private wells.  

F. Regional groundwater flow is north-northwest toward the Chippewa River. The rezone 

request area sits on a local groundwater divide (Muldoon, 1992) and flow in the eastern ½ of a 

future development should be directed to the northeast toward Lowes Creek. Flow in the western 

half of a future subdivision is directed more to the west towards Taylor Creek.  Local 

groundwater flow especially along transient and/or perched aquifers is probably strongly 

dominated by fracture orientations and bedding plane secondary porosity.  

4. Implications of Proposed High Density Residential Subdivision:  

A. Rural housing with private septic systems negatively impact the local groundwater quality and 

contaminants typically include bacteria, viruses, pharmaceuticals, and nitrate. The extent to 

which this contamination is a problem, and a health issue is largely dependent on the local 

geology and the housing density. Contamination from a development will naturally disperse with 

increasing distances from the development. The density of the housing is going to determine the 

extent to which local groundwater supplies are impacted. Since most of the lots in this proposed 

rezone area are approaching the minimum of 1 acre for rural housing the impact of a future 

subdivision on groundwater quality could be substantial.  

B. The extent of the contamination to be expected from a high-density housing development is 

difficult to quantify without additional data that does not currently exist. However, it is my 

professional judgement based on research in western Wisconsin on nitrate contamination in 

unconsolidated alluvium that a high-density housing development is likely to lead to GW 

contamination exceeding Wisconsin Drinking Water Standards for nitrates (Tinker, 1991), and 

the same result would be expected for coliform bacteria especially in fractured bedrock. In 

addition, residents should be just as concerned about un-regulated (emerging) contaminants that 

may show up in private wells. The areas that would be most impacted are the lots in the N, NE 

and W of a future development and the adjacent developed properties along Rainetta Rd.  and 

Cater Rd. as these areas are down gradient from a future development.  

C. A future development has the potential to be an Excellent research project for geology 

students if the developers move ahead with the subdivision as shown in the conceptual 

layout (1 acre lots)– The Wisconsin Geological and Natural History Survey is increasingly 

interested in fractured clastic aquifers because of the implications for ground-water 

contamination and its public health implications. Recent research results suggest that there would 

be a high probability that a future development would result in contaminated bedrock water 

supply wells both within the future subdivision and in nearby private water supply wells adjacent 

to the subdivision.  5. Complicating factors (factors that could influence the outcomes) 
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A. Lithologic formation boundaries may or may not represent hydrogeologic units. There can be 

considerable variation even within a single geological formation. No actual subsurface data is 

available for the rezone request area.  

B. Presence of fractures are poorly constrained and hard to determine without direct subsurface 

examination in either borings or excavations.  Fracture size and density will greatly influence 

both local and potentially even regional groundwater flow. Recent evidence suggests modeling 

groundwater flow using a porous media model will not accurately account for the movement of 

groundwater at the proposed Orchard Hills location. Any groundwater flow velocities modeled 

on porous media flow will underestimate flow velocities because of the high transmissivity 

(flow-rate) along zones of secondary porosity (fractures or bedding planes). This means 

contaminants are likely to flow much faster between residential septic systems and wells in this 

area of shallow fractured sedimentary bedrock (see figure 3). 

C. Due to elevation differences in the proposed rezone area, hydrogeologic conditions are likely 

to vary across a proposed development. The northern and western side of a future development 

are more prone to contamination due to bedrock at or very near the surface (Within 24”). One 

would also expect greater impacts on neighbors to the north and west of the subdivision as well 

as within a future subdivision itself. 

D. This outline does not even attempt to address whether or not suitable sites for the placement 

of the private septic systems required for a future development could be located within each 

individual lot in the conceptual layout. Even if septic systems could be permitted within each lot, 

the project developer should also consider the locations within the proposed lots where they 

could possibly place a water supply well without being in very close proximity to either the 

septic system on the same lot or the proximity of the well to the septic systems on neighboring 

properties.  

6. Summary Findings  

Planning for rural housing developments should consider both the scale and the density of rural 

homes.  In addition, development plans should consider the local geology and hydrogeology of 

the proposed subdivision. Higher housing densities may be appropriate where the developments 

are of smaller scale, where there are multiple aquifers and/or effective aquitards (or aquicludes) 

protecting available aquifers from groundwater contamination. The presence of thicker soils or 

unconsolidated sediments would help filter effluent from on-site septic systems.  

In an ideal situation, a small-scale rural housing development with the most ideal geology could 

probably rely on private septic systems for each house and private water supply wells without 

exceeding drinking water standards. This does not mean that every rural housing development 

should appropriately be planned with the minimum allowed lot sizes.  

 

A proposed development on this land represents a grand experiment of planning a large 

(>100homes) rural development on top of fractured bedrock with little to soil. The bedrock 

hills south of the City of Eau Claire represent a kind of worse case scenario. The proposed site 
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lacks almost all the characteristics that would help to minimize the impact of rural housing 

development on water quality.  

A future subdivision on this rezone request area is planned on a land surface where there are 

multiple challenges:  

a. There will be no appreciable cleansing of wastewater by passage through a porous 

media. There is little to no unconsolidated sediment and only thin soils within this 

proposed development. 

b. The shallow fractured bedrock within just inches of the current land surface means 

that wastewater, fertilizers and herbicides will quickly enter the bedrock where 

fracture dominated flow will control its eventual contamination of the Mt Simon 

Fm. aquifer.   

c. The Mt Simon Fm is the only unit that is expected to be a viable water source 

(aquifer) for the proposed development.  

d. There is no option in rezone request area to drill deeper wells to avoid the 

contamination and neighboring developments also have no option of drilling deeper 

wells in response to contamination of the Mt Simon Aquifer.  

The eventual impact on the groundwater quality is going to be highly dependent on both the 

scale of the development and on the housing (septic tank) density of the final approved plat. The 

higher the density the more impact there will be on groundwater quality. The larger the proposed 

development, the more substantial will be the impact both within the proposed development and 

the surrounding properties.  

With the planned individual private wells and septic systems, the potential for groundwater 

impact is substantial. The area being proposed for rezoning is not an ideal area for a plat that is 

seeking to push the limits for allowed rural housing density. A housing density that works 

under ideal geological conditions cannot be expected to work under more challenging 

conditions. The proposed future development site has several geological challenges that are 

not adequately addressed and I would recommend against rezoning until receiving a plat 

design that addresses building a large-scale subdivision in such a geologically challenged site.  
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Wonewoc Fm: Medium to thick bedded,

tan, fine to medium grained, very-well 
cemented, quartz arenite to quartz 

orthoquartzite. Orthoquartzite layers are 
impermeable and dominant water flow

occurs along moderately spaced vertical 
fractures and along beds with less cement. 

Town of Washington Stratigraphic Section 
Robert Hooper 

UWEC Department of Geology

Eau Claire Fm: Thin bedded,

lt. tan to lt. green, fine-grained sandstone 
to siltstone with thin (1-2mm)
lt. green clay lenses. Alternating 

sub-parallel  beds with closely spaced 
vertical fractures. Primary water flow via 

fractures. Gradational contact with overlying 
Wonewoc Fm. 

Mt Simon Fm. Moderately cemented, 
tan to lt. orange, cross stratified quartz 
arenite (sandstone) pebbly near the base 

and fining upwards in the section to med. sand. 
Both grain size and bedding thickness 

decrease upwards. Moderately fractured in
the subsurface with water flow both as a 

porous media and along widely spaced 
fractures. Thickness in city of Eau Claire 
about 190’. 

elev. 1050ft. msl

elev 990 ft. msl

Hydrothermal alteration (clay) aquiclude

Figure 1. Stratigraphic column for the Town of Washington, Eau Claire County, WI
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Figure 2. Fracture measurements in the Mt Simon Formation south of the city of Eau Claire. 

Fractures in the sandstone have a strong WNW-ESE orientation(figure 4) and can dramatically 

impact local groundwater flow directions and velocity. (Photo by Robert Hooper UWEC 

Geology Department) 
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Figure 3. Ice formations along fractures and bedding in the Mt Simon Fm. along Lowes Creek 

indicate the extent of fracture flow dominant in the Mt Simon Fm.  
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Figure 4. Rose diagram for fracture measurements in the Mt Simon Fm. south of the city of Eau 

Claire. The number of measured fractures in any direction is shown by the distance of the blue 

shaded area from the center of the diagram. This diagram illustrates that the Mt Simon has a 

prominent fracture density with a WNW-ESE orientation.   
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