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1. PURPOSE AND SCOPE

Emmons and Olivier Resources, Inc. (EOR) conducted this review of the proposed Skunk Hollow Mine under
contract with the Green Lake Association. We were asked to address concerns about potential water
resource impacts of the proposed mine. These include acid mine drainage and related metals
contamination, sediment impacts on surface water and groundwater, and the supply of groundwater to
springs and streams.

EOR's lead investigator for this report was Water Resources Engineer Steve Gaffield, PE, PhD (resume
included in Attachment A). This report has been peer reviewed within EOR, and its conclusions and
recommendations represent the collective experience of the firm.

Steve Gaffield of EOR visited the area on November 18, 2022 to observe conditions. In addition, we reviewed
the Conditional Use Permit (CUP) application materials, information on the mine site provided by the
Wisconsin Department of Natural Resources (DNR; Attachment B), and literature on the area including the
mine site, nearby natural resources including Powell Spring and Mitchell Glen, the local bedrock geology,
and risks related to mining. Many of these references are cited in footnotes throughout this report.

2. GROUNDWATER QUANTITY

2.1. Depth to water table

The proposed mining plan described in the CUP application materials is to terminate the pit above the water
table, which is important to avoid aerating the aquifer and potentially mobilizing arsenic and other metals,
as described in more detail later in this report. Kopplin & Kinas' Drawing 8 shows a proposed quarry floor
elevation of 928.43 ft and a static water level of 918 ft. The source of the 918 ft static water level estimate
appears to be from an observation in the on-site water supply well, as discussed in more detail below.

It is unlikely that the water table at the proposed mine site is as deep as estimated in the CUP application.
An elevation of 918 ft is lower than Powell Spring. Available information indicates that groundwater flows
from the area including the mine site toward Powell Spring, White Creek, Mitchell Glen, and Dakin Creek,
which means that the water table at the mine site would be higher than the spring. Figure 1 illustrates a
typical groundwater flow system, with the water table sloping downward toward streams and lakes. A
statewide water table map from the US Geological Survey' (Figure 2) shows that the mine site is near a
groundwater divide, with a water table slope to the northwest driving groundwater flow toward Green Lake.
The water table elevation at the mine site therefore must be higher than the Powell Spring elevation of
9234 ft, listed in the spring survey report by the WGNHS.

T Kammerer, PA, 1995. Ground-Water Flow and Quality in Wisconsin's Shallow Aquifer System. US Geological Survey,
Water-Resources Investigations Report 90-4171.
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Figure 2. Water table elevation contours and generalized groundwater flow direction. From USGS, 1995.

Location notation added by EOR. Note drop in water table from mine site toward Green Lake.

Additional information on groundwater levels in the area can be obtained from Well Construction Reports
available on the DNR website. These reports include well drillers’ measurement of the depth to the static
water level at the time of drilling. EOR estimated the static water level elevation by locating the house
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associated with each well record, where possible, and determining the ground surface elevation from
topographic maps. Estimated water levels near the mine site (Figure 3) show that groundwater drops from
the mine site to the north and west, toward Dakin Creek, White Creek, and Green Lake. Static water
elevations estimated for the three WCRs closest to the mine site, south and east of Brooklyn G Rd. and north
of CTH K, are 935 ft, 942 ft, and 954 ft. The latter well is on the Kinas property, and the CUP application
reports an observed depth to water of 60 ft in January 2022, without describing measurement methods.
The static depth to water reported on the WCR in 1976 was only 26 ft. The difference in water levels between
this reported water level and the deeper measurement reported by Kinas may be related to errors in either
or both measurements and/or groundwater level fluctuations over time.

It is important to note that water levels in water supply wells are commonly lower than the water table. The
water level in a well represents an average hydraulic head across the depth interval to which it is open to
the aquifer. In upland areas, such as the proposed mine site, the groundwater gradient is commonly
downward, and lower heads at depth cause the water level in the well to be below the water table. This is
well known by researchers that use these wells for water table mapping and groundwater model calibration,
and it is why groundwater monitoring wells are constructed with short open intervals. A local example of
this effect is the WCR for well 8DI608 near Powell Spring. The reported depth to water of 50 ft in this well
corresponds to an elevation of approximately 900 ft, which is 23 ft below Powell Spring where the water
table intersects the ground surface.

Water table elevations naturally fluctuate in response to wet and dry periods. This can be seen in
groundwater monitoring data from the U.S. Geological Survey for a well in Dodge County completed in the
St. Peter Sandstone to a depth of 125 ft (Figure 4). Between 1964 and 2022, water levels in that well varied
more than 12 ft. Therefore, groundwater levels in the future are likely to range above and below levels that
are measured today.
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Figure 3. Comparison of water level data and proposed quarry elevation. Static water level elevations

estimated from selected Well Construction Reports are labeled in red. Note drop in water levels to the north
and west toward Dakin Creek and White Creek.
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Figure 4. Variations in depth to water (in feet below ground surface) in a Dodge County well completed in
the St. Peter Sandstone from 1964 to 2022 (from US Geological Survey)
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Conclusions and Recommendations

1. Available information indicates that the water table at the mine site is higher than the proposed pit
floor elevation.

2. Available data are not adequate to precisely determine the water table elevation at the site, and
monitoring wells should be installed.

3. The water table elevation naturally fluctuates with wet and dry cycles, and it is likely that the water
table elevation in the future will fluctuate above and below the level that is measured now.

2.2. Potential Groundwater Use

No groundwater dewatering is proposed, because the plan calls for the mine to be above the water table.
However, the available data described above indicate that dewatering would likely be necessary to mine to
the proposed depth of 928.43 ft. If ground dewatering were to be employed at the mine, this would lower
the water table at the mine site and drawdown groundwater levels for some distance around the mine. This
would create the potential for water availability impacts at neighboring wells and downgradient springs, as
well as water quality impacts discussed in Section 3.1.

In addition, the CUP application describes the potential to install a new water well as a supply for aggregate
processing, dust suppression, and portable pavement plants. No information has been provided by the
applicant as to whether or not this would be a high capacity well, expected pumping rates, or the frequency
of use of such a well. This makes it impossible to evaluate the potential impact of a new well on neighboring
water supply wells or flow to local springs and streams. Pumping of a well would also draw down the water
table with potential to affect neighboring wells and the springs.

The private water supply well at the Nehm farm is located approximately 1300 ft south-southwest of the
mine site property, and DNR Well Construction Reports indicate that 13 more private water supply wells are
located within 2500 ft the mine site. Potential drawdown impacts on these wells and the springs should be
evaluated with a hydrologic study that includes:

a) collection/interpretation of data from monitoring wells at the mine site to estimate aquifer
transmissivity (e.g. by conducting well hydraulic tests and evaluating drilling logs);

b) adrawdown analysis (e.g. the Theis method) for the proposed well to estimate drawdown at nearby
wells and the springs; and

c) calculation of the expected pumping rate of the well as a percentage of the flow rates from local
springs to quantify the potential reduction in spring flow that groundwater pumping at the mine
could cause.

At present, no details are available on the potential pumping rate, duration, and frequency for dewatering
and/or water supply pumping at the mine, so that it is not possible to evaluate potential drawdown impacts
on neighboring wells and the springs.
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Conclusions and Recommendations

1. If the mine is excavated to the depth proposed in the CUP application (928.43 ft), groundwater
dewatering pumping is likely to be necessary.

2. No information is available on the rate, duration, or frequency of pumping from a new water supply
well for the mine.

3. Before groundwater pumping at the mine is approved, a hydrologic study should be conducted to
predict impacts on neighboring wells and the springs.

4. There is not sufficient information on potential groundwater pumping at the mine to evaluate these
impacts.

5. Itis unclear who would review this information to approve installation of a well.

3. GROUNDWATER QUALITY

3.1. Mobilization of Metals Below the Water Table

Concerns have been raised about the potential for the Skunk Hollow Mine to contaminate groundwater
with arsenic and other metals. Drinking water contaminated with arsenic has been associated with cancer
and other health problems, and this issue has gotten a lot of attention in eastern Wisconsin over the past
20 years or more. Arsenic is present in naturally occurring sulfide minerals in the dolomite and sandstone
bedrock, and human activities that introduce oxygen into the aquifer can cause chemical reactions that
release arsenic into the groundwater. Mining at or below the water table would have potential to trigger
this process, as could pumping of a water supply well at the mine site. Mobilization of metals in groundwater
at mines below the water table has been documented by the DNR in southwestern Wisconsin in the same
rock formations as present at the mine site.?

Elevated arsenic concentrations occur in Green Lake County’'s groundwater. Wisconsin Department of
Natural Resources data® for water supply wells in the county from 2014 — 2021 show that about 4% of
samples had arsenic above the state drinking water Enforcement Standard of 10 ug/L, which is based on
public health recommendations, with a maximum of 601 ug/L. An additional 29% of samples were above
the state’s Preventive Action Limit of 1 ug/L, which is a threshold that can trigger additional investigation

2 Johnson, DM, 2009. Water supply and water quality issues in southwestern Wisconsin. In The Upper Mississippi Valley
lead-zinc district revisited: mining history, geology, reclamation, and environmental issues thirty years after the last
mine closed. Illinois State Geological Survey, Guidebook 38.

3 Johnson, DM, Wisconsin Department of Natural Resources, written communication, November 18, 2022.
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and corrective action. An irrigation well on the Machovich property approximately 1 mile northeast of the
proposed mine site had very high concentrations of arsenic (2310 ug/L) and nickel (4310 ug/L) in 2012.

As noted in the CUP application, the bedrock that is proposed to be quarried is presumed to be the Sinnipee
Group dolomite. The literature indicates that sulfide minerals can be present in the Sinnipee Group.
Gotkowitz (2002) notes the source of arsenic in wells in the Fox Valleys is believed to be a sulfide-rich
horizon at the base of the Platteville Formation, which is the lowest formation in the Sinnipee Group.* Brown
and Maass (1992)° found that the iron sulfide mineral pyrite was abundant in rock cuttings from the Sinnipee
Group in 53 water wells examined in Dodge, Fond du Lac, and Winnebago Counties. They also noted that
pyrite is commonly observed in quarries in the Sinnipee dolomite, including a quarry in Dodge County, and
that it occurs as coatings along joints and replacing fossils.

The CUP application notes that a water supply well could be installed at the site as a source of water for
washing and processing aggregate materials and for dust suppression. A new supply well at the site would
presumably be drilled into the bedrock units underlying the Sinnipee Group, which include the St. Peter
Sandstone, Prairie du Chien Group dolomites, and the Cambrian Sandstone units. The Machovich well with
the high arsenic and nickel concentrations noted above was also open to these rock units. Use of well water
with elevated metal concentrations in the mine would result in exposure risks to groundwater (through
infiltration to the water table) and surface water (through pumping out of the pit). If a new well were to be
installed, it should be constructed based on DNR recommendations for the Arsenic Advisory Area of
northeastern Wisconsin and tested for metals annually. Re-using stormwater from the pit would be
preferable to a new water supply well for quarry operations to reduce the potential to mobilize metals.

4 Gotkowitz, M, 2002. Report on the preliminary investigation of arsenic in groundwater near Lake Geneva, Wisconsin.
Wisconsin Geological and Natural History Survey, Open-File Report 2000-02.

> Brown, BA and RS Maass, 1992. A reconnaissance survey of wells in eastern Wisconsin for indications of Mississippi
Valley type mineralization. Wisconsin Geological and Natural History Survey, Open-File Report 92-3.
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Conclusions and Recommendations

1. Mining should not occur below the water table due to the risk of mobilizing metals in groundwater.
The current plan does not appear to meet this criterion.

2. The areas at highest risk of groundwater contamination from the mine are north and west of the
mine site, including White Creek, Powell Spring and Creek, Mitchell Glen, Glen Creek, and Dakin
Creek.

3. The potential risk of groundwater impacts on other properties should be evaluated through
installation of monitoring wells to identify the groundwater flow direction(s). Because the mine site
is located near a groundwater divide on the USGS water table map (Figure 2), groundwater flow in

multiple directions from the mine site is possible.

3.2. Mobilization of Metals Above the Water Table

Contamination of groundwater by metals is possible even if the mining is above the water table. Acid rock
drainage (ARD) can occur where sulfide minerals are exposed to air and water, which is accelerated by
excavation of rock. Oxidation of sulfide minerals is often accompanied by mobilization of metals.® As noted
above, the Sinnipee Group dolomite that would be quarried commonly contains sulfide minerals, and these
could be exposed to air and water from rainfall and runoff in the quarry walls and in rock stockpiles.

Acid rock drainage is a common problem well studied by the global mining industry. In the upper Midwest,
this issue mainly gets attention in mines and road cuts in crystalline rocks in northern Minnesota and
Wisconsin. Less information is available about the occurrence of acid rock drainage in dolomite and
limestone bedrock areas, such as Green Lake County. Limestone and dolomite are composed of carbonate
minerals that consume acid, reducing acidity of drainage and metals mobilization. The Minnesota
Department of Transportation has a guidance document for acid rock drainage from road cuts which is
focused on northern Minnesota, where rocks tend to have higher prevalence of sulfide minerals (acid
generators) than carbonate minerals (neutralizing agents).” However, even mine drainage that is buffered
to a neutral pH can contain elevated metal concentrations (Figure 5).8 Abandoned roaster waste rock piles
from an old zinc mine in dolomite at Mineral Point, Wisconsin created acid drainage and high

6 Global Acid Rock Drainage Guide, 2014. The International Network for Acid Prevention. www.gardguide.com

7 MnDOT, 2019. Guidance Manual for Potentially Acid Generating Materials in Northern Minnesota. Report 2019-40.

8 www.gardguide.com
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concentrations of heavy metals that caused Brewery Creek to become sterile until the site was reclaimed by
the DNR in 1993.°

Typical relation to drainage pH:

Saline Drainage

Meutral Mine Drainage

Acid Rock DI’EiI‘IEE}E

pH

2 3 4 5 6 7 g 9 10

Typical drainage characteristics:

Acid Rock Crainage Meutral Mne Crainage Saline Crainage
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- reat for acid neutralization | SntMONY, arsenic or magnecium and calcium
and metal and sulphate selenium * traat for sulphate and
removal = lowe to maderate sulphate | sometimes metal removal
* treat for metd and
sametimes sulphate removal

Figure 5. Types of drainage produced by sulfide oxidation (www.gardguide.com).

It takes time for sulfide minerals to oxidize enough to generate acid drainage, and EOR's experience is
typically takes 5 — 10 years for acid mine drainage to be detected. It is also possible for the rate of acid
drainage development to increase over the years as different rock weathering and acid buffering
mechanisms take effect.’® The mine is proposed for operation for more than 30 years, and rock materials

9 Hunt, TC, 2009. Reclamation of zinc roaster waste, Mineral Point, Wisconsin. In The Upper Mississippi Valley lead-zinc
district revisited: mining history, geology, reclamation, and environmental issues thirty years after the last mine closed.
Illinois State Geological Survey, Guidebook 38.

19 www.gardguide.com
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will be stockpiled in the mine where they will be exposed to air and water. The length of time that rock
materials are stockpiled will likely depend on the demand for aggregate products. The reclamation plan is
to incrementally fill the quarry throughout its life as mining is completed in different parts of the pit. This
would reduce the time that quarry walls are exposed to air and water, reducing acid rock drainage risk.
Details are not available about how long quarry walls would typically be exposed.

Acid drainage and metals from the quarry could infiltrate downward to the water table and migrate
downgradient in the groundwater to private wells, the springs, streams, and Green Lake. Movement of an
acidification front in groundwater will be slower in a well-buffered environment, but as noted above even
neutralized mine drainage can contain elevated concentrations of metals.”” Dissolution of carbonate
minerals by acid drainage can increase the potential to develop sinkholes and other karst solution features;
monitoring for development of these features should be conducted if the mine is approved.

Measures that can be used in mines to reduce the risk of acid drainage and metals mobilization include
monitoring water draining from stockpiles and pit walls for pH and metals, and sampling groundwater in
monitoring wells downgradient of a mine for metals and sulfides. Note that multiple wells are prudent in
fractured rock settings, such as typically formed by the Sinnipee Group dolomite, because of the chance for
preferential groundwater flow paths to bypass a well. Monitoring downstream receiving waters, such as
streams and springs, for changes in temperature, metals, or other water quality parameters, such as sulfate
can detect and track impacts once they have occurred. Aggregate stockpiles containing sulfide minerals can
be placed on liners to collect and treat acidic water that leaches through them before it drains off-site.
Finally, reclaiming areas of the pit where mining is completed as soon as practicable reduces the time that
sulfide minerals are exposed to air and water.

Conclusions and Recommendations

1. The literature demonstrates that sulfide minerals are present in the Sinnipee Group dolomite that
is proposed for mining.

2. Mobilization of metals through the acid rock drainage process is possible at this site, even with
buffering by the carbonate minerals in the dolomite bedrock.

3. Humidity cell testing of rock samples from the proposed mine site following ASTM Method D5744-
07e1 is recommended to evaluate the risk of acid rock drainage at the site. It could take multiple
years for acidification to occur, so a long-term test is recommended. This is administratively
challenging, and it is unclear what organizations would conduct the testing, review the results, and
act upon them.

" www.gardguide.com
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4. Because acid rock drainage can take years to develop, if the mine is approved, it could already be
in operation before laboratory testing and/or field monitoring detects a problem with acid rock
drainage.

3.3. Blasting

Blasting is part of the proposed quarrying operations. Blasting is regulated by Wisconsin Administrative
Code Chapter SPS 307, which addresses potential physical effects on neighboring properties, including
vibrations and damage to structures. Monitoring of vibrations with a seismograph is required, which would
provide data on the timing of blasts and magnitude of ground vibrations.

It is uncertain how the blasting might affect water supply wells and springs in the area. Blast vibrations have
potential to change the nature of fractures through which groundwater flows, which could affect the quality
or quantity of flow to wells and springs. Information provided by the DNR (Attachment B) shows monitoring
well sampling data for a sand mine in western Wisconsin with large nitrate increases after blasting. A mixture
of ammonium nitrate and fuel oil is the most common explosive used in quarries, creating a nitrate source.'
The petroleum compounds in the explosives are another potential contaminant of concern. The DNR
information also notes that the Department commonly receives complaints about silt and rust in wells
related to blasting. These impacts could occur downgradient of the mine as well as in other areas that are
disturbed enough by vibrations to cause physical and chemical changes to the aquifer.

Conclusions and Recommendations

1. Blasting is a potential source of nitrates and petroleum compounds.

2. The DNR has documented contamination of groundwater with nitrates after blasting at a Wisconsin
sand mine.

3. The DNR reports that they commonly receive complaints about sediment and metal staining in well
water near blasting sites.

4. Powell Spring and Mitchell Glen are located downgradient of the mine site, and physical or chemical
changes in the aquifer due to mining could affect the springs.

5. The risk of impacts on groundwater quality, neighboring wells, and the springs should be
understood and considered in reviewing the CUP application.

12 1llinois Department of Natural Resources, FAQ Aggregate Blasting.
https://www?2.illinois.gov/dnr/mines/EAD/Pages/FAQAgreggateBlasting.aspx
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4. STORMWATER RUNOFF

Stormwater runoff from the mine site currently flows north across Brooklyn G Rd. through the property of
Ernie Neuenfeldt at N5139 Brooklyn G Rd. and northwest across Skunk Hollow Rd. to Mitchell Glen, as
indicated by topographic contours and the CUP application. Stormwater and wastewater at the mine site
would be regulated by the DNR under General Permit WI-0046515-07-0 for Mineral (Nonmetallic) Mining
and/or Processing. The DNR is in the process of reviewing the Erosion Control and Storm Water
Management Plan for the Skunk Hollow Quarry (the Plan) and has not yet issued the permit. The permit
regulates discharges to both surface water and groundwater and includes requirements for water quality
sampling for common contaminants of concern. These include pH, Total Suspended Solids, nitrate, sulfate,
arsenic, and other metals.

The Plan describes a containment berm around the quarry site, a sediment trap on the mill level that will
discharge off-site (location not identified on drawings), a sediment trap and sump located on the pit floor,
a sediment basin situated north of the site, and a drainage swale to convey water pumped from the sump
in the quarry to the sediment basin. Overflow from the sediment basin would flow northwest through the
Neuenfeldt property to Dakin Creek. The Plan states that water will be pumped from the sediment trap and
sump in the quarry only after a 10-yr or larger rainfall, but no other details of the pumping system operation
are provided to evaluate the frequency, discharge, or duration of pumping to the surface drainage swale.
No information is provided to determine whether the drainage swale or downstream channel would be
subjected to erosive conditions during these pumping episodes. Pumping would likely be necessary more
frequently if water in the pit does not seep away to groundwater quickly enough to provide storage volume
for the next rainfall. No analysis is provided on the rate at which water is expected to seep into the pit floor
to back up the assertion that pumping will only be necessary after the 10-yr or larger event. Similarly, the
level of detail in the Plan is insufficient to determine if the proposed sediment trap(s) and basin will provide
adequate settling treatment.

Neither the Erosion Control and Storm Water Management Plan nor the Stormwater Pollution Prevention
Plan address any of the chemicals contained in blasting agents or if the sediment trap and basin would
provide adequate treatment for them. The contaminants of concern in blasting agents — nitrates and
petroleum compounds — are typically dissolved in water, and particulate settling is not an effective
treatment for them. Contamination of groundwater is therefore a concern, particularly if process water
rapidly infiltrates from the pit into fractures in the bedrock.

Conclusions and Recommendations

1. The locations and characteristics of all the proposed discharges to surface water and groundwater
are not adequately described in the Erosion Control and Storm Water Management Plan.

2. The timing, amount, and quality of water that would be discharged from the pit to the surface
drainage system off-site is not described in enough detail to understand risks of impacts.
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3. Treatment of chemicals used in blasting is not addressed in the Erosion Control and Storm Water
Management Plan nor in the Storm Water Pollution Prevention Plan. The particulate settling in the
proposed sediment traps and sediment basin are not effective for treating these dissolved
pollutants (nitrate and petroleum compounds).

4. Infiltration of stormwater and process water in the pit poses a water quality risk to groundwater,

and the downgradient springs and streams.

5. SUMMARY

Our specific conclusions and recommendations are summarized in the preceding sections of this report.
Available information suggests that the Skunk Hollow Mine cannot be operated as proposed without
adverse impacts on the health and welfare of nearby residents or without degradation of aquatic resources
including Powell Spring and Creek, White Creek, Mitchell Glen, Glen Creek, and Dakin Creek. The CUP
application materials lack important information needed to provide confidence that the public health and
the environment can be protected with the mine in operation.
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Project Experience

Groundwater Modeling, Analysis, and Planning

Black Earth Creek Watershed Green Infrastructure Plan

Capital Area Regional Planning Commission / Project Manager
Coordinated technical analysis and engagement of farmers and other
stakeholders. Developed hydrologic modeling approach to evaluate
benefits of urban and rural green infrastructure for flood reduction
and water quality improvement. Presented project information
to stakeholder steering committee and general public. Developed
green infrastructure recommendations, including funding, and
implementation planning.

Little Plover River Restoration Plan

Village of Plover, WI / Project Manager

Leading analysis of streamflow and habitat restoration alternatives
for trout stream heavily impacted by groundwater pumping.
Performing QA/QC on MODFLOW transient groundwater modeling
and other water budget analyses. Coordinating with team of local &
state government, non-profits and agricultural industry group.

Cheryl Drive

City of Fitchburg, WI / Project Manager

Provided QA/QC and technical oversight for the SWMM modeling
of the storm drainage system, including model design, hydraulic
modeling results, diagnosis of critical infrastructure limitations, and
infrastructure maintenance, and upgrade recommendations.

Middleton Floodplain Study, Scenarios, and Costing

City of Middleton, WI / Project Manager

Coordinated planning, development, and calibration of a 1D/2D
PCSWMM model of the Pheasant Branch Creek watershed. Oversaw
mapping of the 1% and 0.2% annual chance floodplains. Led use
of model to evaluate benefits of potential flood mitigation projects
and conceptual cost estimates. Presented project findings to City
commission and at public meetings, and discussed the potential
project mitigation with dairy farm representatives.

Cross Plains Flood Mitigation

Jewell Associates Engineers / Principal-in-Charge

Provided technical advice and QA/QC review for hydrologic and
hydraulic analysis of potential flood mitigation projects in the
Village of Cross Plains, W1, including green infrastructure (wetland/
floodplain restoration), and gray infrastructure (flood control dam
and street crossing improvements).

Private Wetland Mitigation Bank in Dodge County, WI
Eco-Resource Consulting / Project Manager

Reviewed soil test pit and groundwater monitoring well data.
Conducted groundwater modeling using analytic element code
GFLOW to evaluate groundwater rise from proposed drainage
disablement. Reviewed and drafted hydrologic and hydraulic
sections of the draft Mitigation Bank Instrument. Oversaw
development of restoration grading design and plan sheets.

Spring Harbor Watershed Study in Madison, WI

AE2S / Project Manager

Led EOR’s support to AE2S’ development of a SWMM watershed
model for the City of Madison, WI. Participated in 3 public
stakeholder meetings to gather input from break-out groups. Led
development of conceptual design drawings and cost estimates for
potential infrastructure improvements for flood mitigation.

Stephen
J. Gaffield,
PhD, PE, CFM

Water Resources
Engineer

Steve has 28 years of experience in
hydrogeology and water resources
engineering. He has been project lead for
many groundwater protection, floodplain,
stormwater design and wetland restoration
projects. He is active on research committees
at the University of Wisconsin, presents
frequently at technical conferences, and
contributes to technical journals. Steve
also has extensive experience with public
participation and education.

Education

1988  Bachelor of Arts in Geology
and Physics Albion College

1991  Masters of Sciences in Geology
University of Wisconsin-Madison

2000  Doctor of Philosophy in
Geological Engineering
University of Wisconsin-Madison

Professional Registration
#39140 WI Professional Engineer: civil
US-16-09286 Certified Floodplain Mgr.

Professional Activities

2012-22 Univ. of Wisc. Groundwater
Research Advisory Council

2009-22 Wisconsin Geological & Natural
History Survey Geologic Mapping
Committee

2011 American Water Resources Assoc.
WI - former president

Areas of Expertise
Groundwater Analysis
Watershed Planning
Stormwater Management
Floodplain & Dam Hydraulics

Non-point Source Monitoring
& Analysis

Project Management
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McCandless Remap Feasibility

Village of Plover, WI / Project Manager

Planned and reviewed evaluation of the accuracy of Flood Insurance Study hydrologic and hydraulic models. Provided
advise on actions the City could take to improve the accuracy of floodplain maps.

Evansville Wetland Mitigation Design

Heartland Ecological Group / Principal-in-Charge

Provided technical input and review for wetland mitigation site grading and drainage disablement at a Wisconsin
Department of Natural Resources mitigation site. Planned and reviewed Lateral Effect modeling of the effect of
breaking drain tiles.

Plover Wetland Mitigation

Village of Plover, WI / Project Manager

Leading development of wetland mitigation plan with subconsultants, Wisconsin DNR and Portage County.
Coordinated wetland design and site preparation with farmer selling the land. Planned and reviewed MODFLOW
groundwater modeling of restoration and developing transient spreadsheet screening model. Lead restoration
design, including ditch fill and irrigation well shut-down.

Big Hollow Wetland Mitigation Bank

Black Bear Enterprises / Project Manager

Led hydrologic monitoring, modeling, and civil site design for a proposed 190-acre wetland mitigation bank near
Spring Green, WI, in collaboration with a restoration ecology partner. Supported submittal of a draft Mitigation Bank
Instrument to the Interagency Review Team. Coordinated 2D modeling of surface runoff with PCSWMM and performed
groundwater analysis with the analytical Theis equation and MODFLOW. Coordinated design and submittal activies
closely with the landowner, who has actively farmed the site.

F&A Dairy Groundwater Review

The Probst Group/ Project Manager

Led groundwater review components of a WPDES permit renewal for a Wisconsin dairy that land-applies process
water to farm fields. Reviewed water quality data for groundwater monitoring wells and the irrigation water, as
well as details of wastewater application locations and timing. Coordinated evaluation of regional groundwater flow
system and analysis of contamination risk for local water supply wells.

Stormwater Infiltration Mounding and Design

Terravessa Plat, Fitchburg, W1 / Technical Advisor

Modeled groundwater mounding below regional infiltration basins with analytical equations and MODFLOW,
including interference with system performance and off-site impacts. Developed iterative approach to balance
infiltration volume from WinSLAMM design model with groundwater mounding constraints.

PolyMet Mine Groundwater Review

Great Lakes Indian Fish & Wildlife Commission / Project Manager & Technical Lead

Reviewed MODFLOW groundwater model of proposed mine under closure conditions. Critiqued analysis of mining
company’s consultant and tested their assumptions through a model sensitivity analysis to identify substantial risk of
contaminated groundwater migration off-site under the proposed plan.

Proposed Non-Metallic Mine Environmental Review

Town of Vienna, WI / Project Manager & Technical Lead

Evaluated potential groundwater impacts related to three proposed quarry sites, including two sand and gravel pits
and a dolomite bedrock quarry. Evaluated water quantity and quality impacts through site inspections, review of
the proposed operating plans, and analysis of available hydrogeologic data. Key issues included the depth of mines
relative to the water table, management of potential contaminant sources such as fuel for equipment, washing
operation details, and design of site erosion control and stormwater management plans. Presented findings to the
Town planning commission.

Proposed Gravel Pit Environmental Review

Town of Milton, WI / Project Manager & Technical Lead

Evaluated potential groundwater and surface water impacts related to a proposed gravel pit on behalf of the Town, as
part of their condition use permit process. Inspected the site and reviewed applicant’s plans for excavation, equipment
operation and reclamation. Reviewed data on soils and hydrology to identify potential impacts on a stream, wetlands
and groundwater. Coordinated wetland ecological evaluation and impact analysis. Presented findings to the Town
planning commission in a condition use permit hearing.

Utility Construction Dewatering

Village of Cross, WI / Project Manager

Worked with Village public works director, Village engineer, and contractor/technical advisor to scope potential
dewatering system issues and designs. Constructed GFLOW analytic element groundwater model of dewatering
systems to predict pumping rates and impact on adjacent trout stream flow and temperature. Led permitting with
Wisconsin Dept. of Natural Resources for high capacity wells and discharge to creek.



Stevens Point Municipal Well Impact Analysis

Town of Hull, WI / Technical Lead

Provided groundwater expert support to the Town and its legal counsel in dispute with the City of Stevens Point over
loss of water in dozens of private residential wells after the City started operation of a large collector well nearby.
Reviewed monitoring well data trends to identify drawdown impacts of the City well and refined and calibrated an
existing MODFLOW groundwater model to simulate potential future drawdown impacts. Represented the Town in
numerous settlement negotiation meetings and presented at a public meeting to describe the agreement.

Richfield Dairy Groundwater Impact Expert Testimony

Pleasant Lake Management District / Project Manager & Technical Lead

Reviewed groundwater modeling and reports by proposed dairy’s consultants to evaluate expected impacts on
lake level and flow in a trout stream and springs. Evaluated modeling assumptions, hydrologic data and scientific
literature. Inspected hydrologic conditions at the site. Testified in a State of Wisconsin contested case hearing that led
to a decision that the State must consider cumulative impacts of high capacity wells.

Madison Water Utility East Side Master Plan

Black & Veatch, Inc. / Technical Lead

Analyzed PCE, Mn and Fe trends in 3 water supply wells and recommended plan to evaluate PCE reduction alternatives.
Evaluated hydrogeologic, land use, and infrastructure factors for potential sites for a new well in an urban area with
a long history of industrial use. Presented in a series of public meetings to gather input and provide project details.

Groundwater Susceptibility Mapping

Calumet County, WI / GIS Specialist at the Wisconsin Geological & Natural History Survey

Assisted in identifying key risk factors for glacial and dolomite aquifers. Conducted GIS analysis of geologic and
hydrologic factors to map the water table and susceptibility of both aquifers to contamination by human activities.
Resulted in publication of WGNHS Miscellaneous Map 56.

Wetland & Lake Restoration

Plover Wetland Mitigation

Village of Plover, WI / Project Manager

Leading development of wetland mitigation plan with subconsultants, Wisconsin DNR and Portage County. Planning
and reviewing MODFLOW groundwater modeling of restoration and developing transient spreadsheet screening
model. Leading restoration design, including ditch fill and irrigation well shut-down.

Leopold Memorial Reserve Treatment Wetland

Sand County Foundation / Project Manager

Planned design for 4-acre wetland enhancement demonstration project to remove nitrogen from agricultural runoff
in Sauk County, WI near Aldo Leopold’s famous farm. Planned and assisted hydrologic and water quality monitoring
pre- and post-project, including selection, purchase and installation of flow meter, automated sampler, telemetry,
monitoring wells and water level loggers. Evaluated cost, performance and permitting feasibility of several designs.
Led construction drawing and specification preparation, performed construction observation, and worked with
subconsultants to establish native vegetation. Directed four years of performance monitoring and data analysis.
Planned and edited Journal of Soil and Water Conservation paper describing successful denitrification results.

Stormwater BMP Feasibility & Design

Warner Lagoon Water Quality Study

City of Madison, WI / Project Manager

Performed evaluation of water quality and fishery improvement options for 30-acre wetland/pond system adjacent
to Lake Mendota, in collaboration with fisheries experts and graphic designer. Directed stormwater treatment design
and WinSLAMM modeling and performed QC model review. Synthesized data and recommendations from biologist
team members for carp control and exclusion, including a physical barrier and baited trap netting. Estimated costs
for stormwater treatment, habitat dredging, and mechanical aeration. Led 3 stakeholder meetings. Planned and
directed preparation of 30% drawings of stormwater treatment and dredging projects and wrote feasibility report.

UW-Madison Neighborhood Stormwater Study

UW-Madison & WI Dept. of Administration / Project Manager

Planned and directed WinSLAMM model analysis of stormwater runoff volume and sediment controls for 6 parcels
on the UW-Madison campus planned for future redevelopment. Researched performance of green infrastructure /
low-impact development options including green roofs and walls, permeable pavement and water harvesting and
reuse. Directed installation and sampling of monitoring wells to evaluate subsurface hydraulic properties of fine-
grained glacial lake sediment and performed groundwater mounding analysis to determine limitations of stormwater
infiltration. Simulated green roof performance with EPA’s Stormwater Calculator. Developed new technique to model
tree canopy interception over impervious surfaces to evaluate quantity and quality benefits in WinSLAMM; published
in the Center for Watershed Protection’s Watershed Science Bulletin in collaboration with U.S. Forest Service.
Developed integrated conceptual stormwater plan for campus neighborhood, including several options for future
site design evaluation, and cost per gallon of runoff reduced and pounds of sediment removed.



Floodplain Modeling, Planning & Management
Steve has performed floodplain modeling and permitting analyses for nearly 20 projects over the past 15 years, and he
is a Certified Floodplain Manager. His experience includes hydrologic modeling of flood discharge with HEC-HMS, NRCS
methods and statistical regression, and hydraulic modeling of flood elevations and mitigation alternatives using HEC-
RAS. Steve’s role in floodplain projects commonly include evaluating existing Flood Insurance Study models, modifying
models to simulate proposed floodplain fill and stream crossings, designing mitigation alternatives to minimize
floodplain impacts, QA/QC review, and helping clients understand the opportunities and constraints of floodplain
regulations.

e Lake Belle View Restoration (for Village of Belleville, WI)

¢  Front St. Development (Clifton Corporation, Watertown, WI)

¢ Rowan and Hinkson Creeks Letter of Map Amendment (for Town of Dekorra, WI)

e Cell Tower Permitting (Edge Consulting, Oneida County, WI)

e Clark Creek Flood Study (for Sauk County, WI)

e Bike Trail Floodplain Permitting (for City of Jefferson, WI)

e Campground Fill Permitting (Riverbend RV Resort, Watertown, WI)

¢ Blackhawk Island Floodplain Permitting (Luke Purucker, Jefferson County, WI)

e Tenney Avenue Crossing (Smart Realty Company, Waukesha, WI)

e Traynor Aggregate Pit Bridge (Dodge Concrete, Rock County, WI)

e  Brewing Expansion Permit Scoping (New Glarus Brewing, New Glarus, WI)

¢ Drumlin Grove Floodplain Delineation (Burse Surveying & Engineering, Cottage Grove, WI)

¢  Kinnickinnic River Restoration Design (Milwaukee Metropolitan Sewerage District, Milwaukee, WI)

e McCoy Property Development Permitting (D’Onofrio Kottke Assoc., Sun Prairie, WI)

e  Zander Farms Development Permitting (D’Onofrio Kottke Assoc., Cross Plains, WI)

e  Three Waters Reserve Flood Impact Analysis (Applied Ecological Services, Brodhead, WI)

e After-the-Fact Floodplain Permitting (Ripon Rifle & Pistol Club, Fond du Lac County, WI)

o  Warner Park Channel Restoration Design (for City of Madison, WI)

¢ Powerplant Floodplain Analysis (SCS Engineers, WI)

Publications and Research Activities

Steve has been an active member of the University of Wisconsin-Madison’s Groundwater Research Advisory Council
since 2012. Each year, he reviews approximately 15 groundwater research proposals submitted to the UW-Madison
Water Resources Institute (WRI) for funding, participates in discussion of the strengths and weaknesses of the proposals
with other Council members, and provides recommendations to WRI for funding priorities. This experience provides
valuable insights into current groundwater research topics and methods in Wisconsin.

Gaffield, Wudel & Kuehler, Dec. 2017. Calculating stormwater volume and Total Suspended Solids reduction under urban
tree canopy in Wisconsin using available research. Watershed Sci. Bull.

Fehling, Gaffield & Laubach, 2014. Using enhanced wetlands for nitrogen removal in an agricultural watershed. Jour. Soil
& Water Conservation 69(5): 145A-148A.

Gotkowitz, MB and S] Gaffield, 2006. Water-Table and Aquifer-Susceptibility Maps of Calumet County, Wisconsin. Wisc.
Geol. & Nat. History Survey Miscellaneous Map 56.

Gaffield, S], KW Potter and L. Wang, 2005. Predicting the Summer Temperature of Small Streams in Southwestern
Wisconsin. Jour. Amer. Water Res. Assoc. 41(1): 25-36.

Coauthor of Ch. 7: Water Quantity and Quality, in H Frumkin, L Frank and R Jackson, 2004, Urban Sprawl and Public
Health. Island Press.

Gaffield, S], RL Goo, LA Richards and R] Jackson, 2003. Public Health Effects of Inadequately Managed Stormwater Runoff.
Amer. Jour. of Public Health 93(9): 1527-1533

Potter, KW and S] Gaffield, 2001. Watershed assessment with synoptic base-flow surveys. In Geomorphic Processes and
Riverine Habitat, American Geophysical Union, Water Science Application Volume 4, p. 19-25.

Syverson, KM, S] Gaffield, and DM Mickelson, 1994. Comparison of esker morphology and sedimentology with former
ice-surface topography, Burroughs Glacier, Alaska. Geological Society of America Bulletin, v 106, p 1130-1142.

Gaffield, S] and DM Mickelson, 1995. Driving stress, hydraulic head and landform genesis at the southeastern Burroughs
Glacier. Proceedings of the Third Glacier Bay Science Symposium, 1993. DR Engstrom (Ed.), Anchorage, Alaska.



ATTACHMENT B

Presentation on Powell Spring and the Proposed Skunk Hollow Mine from the Wisconsin Department of
Natural Resources.

EOR: water | ecology | community



Powell Spring
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EXPLANATION

— 800— Water-table contour — Shows altitude of water table.
Contour interval 50 feet. Contours omitted in
areas of steep slopes. Datum is sea level

( Generalized horizontal direction of ground-water
flow in the shallow aquifer system

This is a composite map, derived from many sources (see inset map).
Contours were modified from source maps in some areas. Although
the source maps cover a time span of approximately 30 years, they
are suitable for preparation of a composite map with a 50-foot con-
tour interval. There are very few places in Wisconsin where the
water table has fluctuated more than 20 feet in this time span.

Groundwater flow is from the
proposed quarry toward the

spring(s).




Explanation
Postglacial deposits

-]

) \ /| 4 \
) ! -

[Fill. Consists of variows materials

including gravel, sand, silt and clay.

Windblown sand. Well sarted, generally

wegetsted. Dunes betwesn 2 and 7 m thick, generally no maore

than 5 m high. Active blowouts and dunes exist in sorme places. Depasited immediately

following deglaciation. Distribution is obscure in most places and is mare widespread than indicated
on map.

Peat. Unit p:Peat accupying low-lying, flat to low-refief surfaces; thickness varies, but is typically
betwesn 1 and 5 m thick. Unit po: Peat over ity and dlayey lake sediment (or over sandy beach
sediment near margins of wetlands) of glacial Lake Oshkosh; usually ocours in areas that are less
than 234 m above sea leved in elevation imay be beach sediment near margins of wetland]. Unit pw:
Peat over lake sediment of glacial Lake Wisconsing usually occurs in aneas that are between 234 and
296 m above s2a level in elevation. Unit ps: Peat averlying postglacial or meltwater stream sediment
consisting of silty and sandy sediment with some chanmel sand and it

Stream sediment. Commonly consists of sty and sandy sediment with some channel sand and silt
typically betwesn 1 and 15 m thick. Deposited in flood plsins adjscent to post-glacial streams; mast of
this sediment was probably depasited during the recent past.

Glacial deposits, undifferentiated

Lake sediment. Linit |: Sand, silt, and clay. Unit low: Glacial Lake Oshkosh sediment covered with thin
patches of windblown sand generally kess than 2 m thick Uit lo: Sediment depesited in glacial Lake
Oshlkash, usually at elevations below 234 m above sea level: largely silt and clay where depasited

in deeper water grading to sand near the shoreline: typically between 1 and 80 m thick: material
deposited near the shoreline may indude windblown sediment, washed hillslope sediment, and patches
of peat that could not be mapped separately. Unit bwws Glacial Lake Wisconsin sediment covered with
thin patches of windblown sand generally kess than 2 m thick. Unit b Sand, silt, or clay depasited

in glacial Lake Wisconsin usually at elevations abave 234 m above sea level; Langely silty sand where
deposited in deeper water grading to sand rear the sharelines.

Meltwater-stream sediment. Sand and gravel depasited directly by streams originating fram the
margin of the Green Bay Lobe; commaonly between 1 and 30 m thick. Unit sez Eroded meltwater-
stream sediment; gullied topagraphy resulting from erosion in postglacial time. Unit sc: Collapsed
{kettled]) medtwater-stream sediment deposited in alluvial fans, deftas, snd proglacial river channels.
Uniit sg: Subssquecus morainsl bank deposited adjacent to the former margin of the Green Bay Lobe;
commaniy flat on top. Unit sa: Mehtwater-stream sediment deposited in an alluvial fan or defta
immediately adjacent to a morsine ar ie-cantact face. Unit su: Meltwater-stream sediment depasited
in praglacial river channels or in tunnel channels beneath the margin of the Green Bay Lobe.

Holy Hill Formation, Horicon Member

Till. Brown to reddish-brown, gravelly, clayey, sity sand deposited by the Green Bay Lobe; generally st
least 3 m thick: includes many small to Large inclusions of windblown sediment, hillslope sediment,
and glacial Lake sediment that could not be mapped separately. In some areas, the modern
surface reflacts the Landscaps that was present before the last part of the Wisconsin

glaciation. Uinit ghh: Maostly low-relief, nondescript, hummacky topography;

includes many areas of enclosed depressions. Unit ghr: Generally ralling

topography in areas Lscking drurnlins. Unit ghs: Rolling topography

that was subglacially malded; contains streamlined landfomms

including drurnfins and flutes; many drumlin in the westem part

of the study area are composed of stratified sand and grawel

rather than till of the Horicon Member.

Bedrock

Bedrock In glaciated aras, inchudes dolomite,
sandstone, quartzite, ryolite, cr granite; in the
Driftiess Area, inciudes Paleozsic limestone and
sandstone. Glacially scoured bedmack is covered
Eybessthan 2 m of sediment [sandy il of the
Holy Hill Farmatian or windblowm sediment],
which i too thin to map.
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https://wgnhs.wisc.edu/catalog/publication/000297/resource/ic47plate02

ALTITUDE, DEPTH, AND THICKNESS OF THE GALENA-PLATTEVILLE BEDROCKUNIT | o
IN THE SUBCROP AREA OF ILLINOIS AND WISCONSIN . : CALUMET
MAMMRE;W-AJ-&&M | WINNEBAGO
|
|
¥ o -
= < = o
!
' RN = = g
| /
GREEN LAKE ‘ L
I R
I
Altitude, depth, and thickness of the Galena- '
Platteville Bedrock Unit in the sul:?cnpp area of
lllinois and Wisconsin (usgs.gov) ! I
r-—-.4
'
|
A FOND DU LAC !
[ 7] EXTENT OF THE GALENA-PLATTEVILLE SUBCROP AREA
S— STATE BOUNDARY |
———~——"  COUNTY BOUNDARY = -|
——— w==  FAULT ZONE "
——————  BEDROCK-SURFACE INDEX CONTOUR-Shows altitude of bedrock surface. : '
Contour interval is 100 feet. Datum is sea level. b ; | |



https://pubs.er.usgs.gov/publication/wri974054C

EXTENT OF THE GALENA-PLATTEVILLE SUBCROP AREA
STATE BOUNDARY
COUNTY BOUNDARY

FAULT ZONE

Interval is 50 feet

FOND DU LAC
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EXPLANATION

Areal extent of the
Sinnipee Group

Line of equal thickness of the
Sinnipee Group —

Dashed where inferred.

Interval 100 feet

Site is on the edge of the Sinnipee
dolomite extent and is only 20-40 feet
thick in WCRS in area (see slide 13)

THICKNESS OF THE SINNIPEE GROUP
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THICKNESS OF THE ANCELL GROUP



EXPLANATION * e <3

Areal extent of the
Prairie du Chien Group

\
) IGENERALLY
ABSENT

SR Line of equal thickness of the
Prairie du Chien Group —
Dashed where inferred.
Queried where unknown.
Interval 100 feet

THICKNESS OF THE PRAIRIE DU CHIEN GROUP



Prairie du Chien Group

Detailed description
Prairie du Chien Group
Dolomite with some sandstone and

shale; includes Shakopee and Detailed description
Oneota Formations

Dolomite with some sandstone and
shale; includes Shakopee and
Oneota Formations

Ancell Group

Detailed description

Orthoquartzitic sandstone with minor
Cambrian, undivided limestone, shale and conglomerate;

includes Glenwood and St. Peter
Detailed description Formations

Sandstone with some dolomite and
shale, undivided; includes
Trempealeau, Tunnel City, and Elk
Mound Formations

Sinnipee Group

Detailed description

Dolomite with some limestone and
shale; includes Galena, Decorah,
and Platteville Formations
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This well is a
mile and a
half NE of
the spring.
The water
quality is on
the right.

0or2dril 2

Laboratory:

Wisconsin Depariment of Natural Resources

Laboratory Report

Lehie VTEXI3ATR0 Senmgrler TX00T 16D

Wisconsin State Laboratory of Hygiene DRI 113790
2601 Agriculture Dy

Madisan W1 537IR

Phone - B00-442-4618 Fax Phone : 608-224-6213
Sample:
Fiold K Smiple #; TXO07 160
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Date Revaried: Seumple Stains: PARTIAL
Project Ma: Spwpile Reasow: Investigation

Analyses and Resulis:

Pape | af 2

[nalvsis Method T Analysiy Date Lab Comment T
MG, ICP, PRIVATE (SWS46 3005A4) 0RITI0I2 o - ) _
Codle  Dexcription Resule Uiy Lo Report Limis LOQ
99404 DIG TOTAL REC SW3a46 30054 COMPLE
TE ]
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CALCULATION
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1114 LEAD TOTAL REC B2, UG i 1
ozl MAGNESIUM TOTAL 43,7 MGIL 0.1 03
RECOVERABLE
L1123 MANGANESE ICP TOTAL 1720, UGAL 1.6 0
RECOVERABLE
W74 NICKEL ICP TOTAL 4310, UL [ 3
RECOVERABILE




With only 106 hours of
pumping the water stripped
all the galvanizing off the
brand-new center pivot
irrigation equipment. This
was caused by sulfide s in
the Platteville and St Peter
being oxidized as acid mine
drainage reaction.




Just below red line you can see where the irrigation
water had stunted the growth of the soybeans
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Arsenic data from pump work samples October 2014 — 2021.

% Detect % >10  %>20

% =50 % >100

# sample detects >10 =20 =50 >100 max

Dane County 13 1139 325 52 35 12 5 737 28.5 4.6 3.1 1.1 0.4
|Dodge County 14 534 277 67 44 26 19 1510 51.9  12.5 8.2 4.9 3.6

Door County 15 769 264 15 4 1 96.1 34.3 2.0 0.5 0.1 0.0

Douglas County 16 142 67 8.9 47.2

Dunn County 17 526 104 13 7 2 95 19.8 2.5 1.3 0.4

Eau Claire County | 18 501 109 7 2 32.1 21.8 1.4 0.4

Florence County 19 253 121 32 18 5 3 500 47.8 126 7.1 2.0 1.2

Fond du Lac County 20 840 355 85 59 38 19 435 423 101 7.0 4.5 2.3

Forest County 21 71 38 11 1 96.6 53.5  15.5 4.2 1.4

Grant County 22 223 65 7 4 1 72.2 29.1 3.1 1.8 0.4

Green County 23 433 212 55 33 17 7 474 49.0  12.7 7.6 3.9 1.6

Green Lake County| 24 255 108 10 6 2 2 601 42.4 3.9 2.4 0.8 0.8

lowa County 25 228 77 20 14 6 5 083 33.8 8.8 6.1 2.6 2.2

Iron County 26 35 17 1 14.4 48.6 2.9

Jackson County 27 292 79 5 2 23.9 27.1 1.7 0.7

Jefferson County 28 374 180 47 31 14 4 630 481  12.6 8.3 3.7 1.1

Juneau County 29 286 35 2 1 25 12.2 0.7 0.3

Kenosha County 30 655 410 26 9 3 1 460 62.6 4.0 1.4 0.5 0.2

Kewaunee County | 31 162 85 12 6 3 74.8 52.5 7.4 3.7 1.9

La Crosse County | 32 587 193 20 7 2 99 32.9 3.4 1.2 0.3



A RECONNAISSANCE SURVEY OF WELLS IN EASTERN
WISCONSIN FOR INDICATIONS OF MISSISSIPPI VALLEY
TYPE MINERALIZATION

by

B. A, Brown and R. S. Maass
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RE: Springs, Streamflow and Proposed Mine

Rosnow, Joseph J - DNR € Reply | € ReplyAll | —> Forward

To @ Freihoefer, Adam T - DNR Tue 8/2/2022 10:57 AM
Cc @ Johnson, Dave M - DNR;  Clayton, Nicole L - DNR

| visited all three spring in this area two years ago and two of them are quite unique in their biclogical, ecological and
geological makeup. The headwater spring of White creek (>3 cfs) is the largest spring in the county and quite possibly all
of East central Wisconsin. Please let me know what help | can be going forward, | do have the contact information for all
three property owners.

Joe

Joseph J. Rosnow

Water Supply Specialist- Bureau of Environmental Management
Cell Phone: (608) 220-1226

Email: Joseph.Rosnow@Wisconsin.gov
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In reviewing a high capacity well application, the Department will consider on a case-by-case basis whether:

*A proposed high capacity well falls within a groundwater protection area [Wis. Stat. §§ 281.34(4)(a)1. and (5)(b); Wis. Admin.
Code § NR 820.30]

*A proposed high capacity well results in > 95% water loss [Wis. Stat. §§ 281.34(4)(a)2. and (5)(c); Wis. Admin. Code § NR 820.32]
*A proposed well's construction degrades safe drinking water, degrades the groundwater resource or impacts public safety [Wis.
Admin. Code § NR 812.09(4)]

*A proposed high capacity well, when combined with existing wells, will result in a significant environmental impact to a > 1 cfs
spring [Wis. Stat. §§ 281.34(4)(a)3. and (5)(c); Wis. Admin. Code § NR 820.31; See Lake Beulah, 2011 WI 54, 919 39, 44-46, 62-63]
*A proposed high capacity well, when combined with existing wells, will result in a significant adverse environmental impact to a
navigable water [Wis. Stat. §§ 281.11, 281.12, 281.34(2); See Lake Beulah, 2011 WI 54, 99 30-34, 39, 44-46, 62-63]

*A proposed high capacity well, when combined with existing wells, impairs a public water system. [Wis. Stat. §§ 281.11, 281.12,
281.34(5)(a); See Lake Beulah, 2011 WI 54, 99 39, 44-46, 62-63]

If any of these conditions is met in a particular case, the Department may consider adding specific conditions in the high capacity
well approval, such as conditions addressing location, construction, pumping capacity, rate of flow, or amount of water that may
be withdrawn. [Wis. Stat. §§ 281.11, 281.12, 281.34(2), (5)(a)-(d); Wis. Adm. Code § NR 812.09(4) and ch. NR 820; Lake Beulah,
2011 WI 54, 99 4, 39, 63]. If the Department conditions or denies a well approval, it will provide the applicant with a technical
analysis of the scientific evidence it considered when it issued its decision on the application.

A description [PDF] of the Department's high capacity well application review process is available.



https://dnr.wisconsin.gov/sites/default/files/topic/Wells/HighCap/HighCapacityWellReviewProcess.pdf

1. High Capacity Well
Application Received

2. Potential Environmental Impacts

Does the Proposed High Capacity Well:

v fall within a Groundwater Protection

Area ?

(Within 1,200 feet to trout stream, outstanding or
exceptional resource water body)

v result in 95% Water Loss?

v' impact groundwater quality?

Do the Proposed High Capacity Well &
Existing Wells :

v impact a spring (> 1 cfs)?

v' impact a navigable lake or stream?

v impact a municipal well?

Wis. Stat. 281.34, Admin. Code NR 812.09 & ch. NR 820

3. Potential Outcomes

v

Approved as
Submittea

Approved with
Conditions -
Technical Support
Document
Provided to
Applicant

Denied-Technical
Support
Document
Provided to
Applicant




Nitrate is normally present in waters associated with mining as a result of blasting activities using ammonium nitrate or

dynamite.

Nitrate as N (mg/l)

Remove Nitrogen in Mining Effluent Water (911metallurgist.com)’

SSS Monitoring Wells -Nitrate as N
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The graph on the left is from a Sand mine in
western Wisconsin. The nitrate increased
due to left over ammonium nitrate used in
blasting. There are about 30 private wells
downgradient of the site too. Blasting can
also result in silt and rust in wells after the
shot, as this is a common compliant, we
receive.


https://www.911metallurgist.com/nitrate-remove-mining-effluent-waters/
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