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Executive Summary
The Richland County Zoning and Land Information Committee created a Frac Sand Mining Advisory
Committee (FSAC) in September 2013. (The committee differentiates industrial frac sand mining from
current gravel pit operations in the county.) The advisory committee’s mission is to research the impact
that industrial open pit frac sand mining may have on Richland County and to recommend revisions to
the Richland County zoning ordinance if necessary. This document presents a summary of information
on industrial frac sand mining discussed at FSAC meetings as of January 20, 2014.
The FSAC began public monthly meetings in October 2013. Each month the committee reviewed a
different topic. The committee also received an information packet on frac sand mining ranging from
newspaper articles to published reports. Below is a listing of the topics and presenters, followed by a
summary of information made available to the committee.
• October – Location of Frac Sand in Richland County; Duane Simonson, Geologist
• November – Air quality and health issues related to silica sand dust; Rob Thiboldeaux, Bureau of
Environmental and Occupational Health at the Wisconsin Dept. of Health Services
• December – Water use and water table issues associated with high capacity wells; Madeline
Gotkowitz, Hydrogeologist, Wisconsin Geological and Natural Survey, Associate Professor, UW
Extension
• January – Economic impact of frac sand mining in Trempealeau county; Patricia Malone,
Community Development Educator, UW – Extension, Trempealeau County
Geology. Richland County is located in the Driftless Area of Wisconsin. The Driftless Area contains
deeply carved river valleys, majestic bluffs, rock outcroppings, springs and caves. This landscape is
fragile and the reason for this can be stated in one word: karst.
Karst refers to a type of limestone or dolomite bedrock that has been made permeable by the action of
slightly acidic rainwater. Over thousands of years this acidic water dissolved the surface and any
fractures in the limestone, creating openings in the rock that formed a complex of underground
drainage channels, caves, tunnels, shafts, and other karst characteristics. These networks provide
groundwater a fast moving complex of underground streams, waterfalls and springs, which quickly find
their way to the region’s aquifer, or often back to the surface again.
In other types of aquifers, groundwater moves very slowly – maybe a foot a day – but in karst aquifers,
flowing water can move up to 300 feet a day. This means that karst areas are extremely vulnerable to
groundwater pollution, because contaminants can reach the water supply before it has had time to
become purified. Volatile compounds, bacteria, and other pollutants can collect in underground
currents and migrate into wells, springs and upward into homes and schools.
Geologist Duane Simonson described the bedrock stratigraphic units of Richland County, which has
three strata where frac sand can be found: St Peter, Jordon and Wonewoc. The total frac sand in
Richland County is 18.5% of total bedrock. For comparison, frac sand is 25% of total bedrock in Jackson
County, which has active industrial frac sand mines.
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Public Health. Public health issues in regard to frac sand mining include worker safety, community
conditions, air and water quality, and prevention of or emergency response to catastrophic mining
events, which pose a danger to community residents or workers.
Silica Sand. Silica sand is a known carcinogen. It is considered a serious threat to human health by state
and federal occupational health and safety agencies. Air pollution specialist Rob Thiboldeaux from the
state health department shared information and showed images on how silica sand is similar to tiny
pieces of glass that destroy lung tissue, leaving scars so lungs are unable to take in oxygen. The damage
is known as silicosis, which is irrerversible, causing susceptibility to breathing problems, chronic lung
infections, lung diseases including cancer, and other immune diseases.
Air Quality. Because mines can be sited near homes, “fugitive dust,” or dust that isn’t contained during
mining, processing or transport, can reach the lungs of citizens and potentially cause harm, especially to
the most vulnerable residents, such as children or the elderly. Unfortunately, violations have been
occurring in Wisconsin. Almost 20% of Wisconsin’s 70 active frac sand mines and processing plants were
cited for environmental violations in 2012, including exceeding particulate matter.
In addition to silica, increased particulate matter from diesel exhaust due to heavy equipment and
trucking exacerbates the potential danger to lung health, including allergies and asthma, again,
especially among children and the elderly who are more susceptible to serious complications
Water Quality. Water pollution is a major public health concern for Richland County, which is rich in
water resources but has a special consideration due to our geology. UW‐Extension Hydrogeologist
Madeline Gotkowitz presented information about water quantity and briefly touched on water quality.
If frac sand mines were located above the water table, the only source of pollution would be
unregulated discharges into surface water, leakage from storage ponds and storm water overflow. The
discharges could travel quickly and unexpectedly due to karst geology.
Six out of 10 Richland County citizens rely on private wells, which are not monitored for pollutants as are
community water sources. Overflows or discharges could be very damaging but undetectable until too
late. Such discharges may include flocculants (acrylamides) used in the frac sand washing process. Waste
sand contaminated with these chemicals may be returned from processing sites and left at mine sites,
creating a pollution risk for decades to come.
In June 2013, six companies were working with the DNR on storm water violations. The DNR said that in
each case, sediment‐laden storm water left the site and reached surface water somewhere else.
According to Deb Dix, WI DNR, in Trempealeau County there have been five frac sand mining operation
violations that have been sent on to the Department of Justice.
Groundwater and recycled water are used to wash the sand, keep fugitive dust controlled, and replenish
evaporated water. Impacts on the local water supply can occur in multiple areas.
Water Level. Based on 100,000 tons of frac sand production/month in Chippewa County, it took 2,000‐
3,000 gpm (gallons per minute) to wash sand in a “closed loop” system where water was recycled and
reused. An additional 150 gpm of groundwater was pumped to make up for evaporation, infiltration
(into the earth) from ponds without liners, and water trucked away in wet sand. A well in Wisconsin is
“high‐capacity” if pumping >70 gpm. Typical municipal, industrial or agriculture supply wells pump 100‐
1500 gpm. Groundwater withdrawals can impact neighboring wells and also the baseflow of creeks.
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Surface Water. Impacts could include overflow (permitted or unintended) to neighboring creeks and
wetlands, and potential impacts on surface water quality as discussed in the previous section.
Groundwater Recharge. Groundwater recharge rate can be impacted by holding ponds, infiltration
ponds, (which capture and hold rainwater) and processing water. Reclamation conditions including
topography, land use, and soil type also impact recharge.
Light and Noise Pollution. Residents near frac sand mining, have identified light and noise pollution as
degrading their quality of sleep. A frac sand mining operation is a noisy operation due to equipment,
trucking and blasting. If activity continues after daylight hours, mines require high‐powered lights near
operations and equipment hubs. Light and noise pollution can be very high.
Heavy Truck Traffic. Public health issues related to frac sand mining include safety concerns regarding
increased truck traffic for residents living near frac sand operations and frac sand trucking routes. Trucks
carrying explosives should not run during school bus runs.
Economic Impact of Frac Sand Mining. Community Development Educator Patricia Malone was able to
shed some light on the impact of frac sand mining in Trempealeau County (TC). Currently, TC has five
mines in operation, three rail spurs and has issued 26 permits covering over 5500 acres under permit.
The number of jobs created by the frac sand mining versus number projected is much smaller: 65 versus
205. Some of the operating mines have been annexed by cities so the direct economic benefit to the
county is hard to determine. However, in one case the Town of Blair annexed a frac sand mine that
included a processing facility and a trans load facility, and saw their school aid drop by $500,000. The
mining company Preferred Sands gave the city $230,000 in lieu of taxes to help offset their loss in school
aid. Another impact has been in the area of construction of new homes in the frac sand corridor: no new
building permits have been issued near frac sand mining. TC holds many national biking tours. They are
now rerouting those tours away from the frac sand mining area in the county. The impact on the roads
has been mostly on the state highways so TC must wait for the state to repair the roads.

Upon review of the materials and presentations made by the experts the next step was to review
current county ordinances and permits to determine if they were adequate for industrial open pit frac
sand mines. At the January 2014 FSAC meeting, a sub‐team was created to develop draft revisions of the
zoning ordinance, mining reclamation ordinance and applicable regulations impacting frac sand mining
in the county.
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Introduction
The Richland County Zoning and Land Information Committee created a Frac Sand Mining Advisory
Committee (FSAC) in September 2013. The advisory committee’s mission is to research the impact that
frac sand mining may have on Richland County and to recommend revisions to the County Zoning
Ordinance if necessary. This document presents a summary of information discussed at FSAC meetings
as of January 20, 2014.
The members of the Frac Sand Advisory Committee are:
• Richard Rasmussen – Chair (County Board Supervisor and Chair of the Richland County Zoning
and Land Information Committee)
• Bob Holets – Vice Chair (County Board Supervisor and member of the Richland County Zoning
and Land Information Committee)
• Larry Sebranek – County Board Supervisor and member of the Richland County zoning and Land
Information Committee
• Mike Bindl – Richland County Zoning Administrator
• Cathy Cooper – Richland County Conservationist
• Marianne Stanke – Richland County Public Health Officer
• Jim Chitwood – Richland County Highway Commissioner
• Connie Champnoise – Richland County, Citizen Representative
• Steve Kohlstedt – Richland County, Citizen Representative
The FSAC began meeting monthly in October 2013, and the meetings have been open to the public. Each
month the committee reviewed a different topic. The committee members also received a packet of
information on frac sand mining ranging from newspaper articles to published reports. Below is a listing
of the topics and presenters.
• October – Location of Frac Sand in Richland County; Duane Simonson, Geologist
• November – Air quality and health issues related to silica sand dust; Rob Thiboldeaux, Bureau of
Environmental and Occupational Health at the Wisconsin Dept. of Health Services
• December – Water use and water table issues associated with high capacity wells; Madeline
Gotkowitz, Hydrogeologist, Wisconsin Geological and Natural Survey Associate Professor, UW
Extension
• January – Economic impact of frac sand mining in Trempealeau county; Patricia Malone,
Community Development Educator, UW – Extension, Trempealeau County
At the January 2014 FSAC meeting, a sub‐team was created to develop draft revisions of the zoning
ordinance, mining reclamation ordinance and applicable regulations impacting frac sand mining in the
county.
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Geology of the Driftless Region of Western Wisconsin
Retreating glaciers from the Pleistocene period, which ended about 10,000 years ago, left behind silt,
clay, gravel and boulders – called “drift” – which ground and filled in all former topographical features
they traveled across. This glacial territory included much of North America, and is estimated to have
covered about 30% of the global landmass at its height. The glaciated area is typified by geologically
featureless, flat and /or rolling hilled topography, broken only by stream and river valleys that have
subsequently eroded rock features within the landscape.
In contrast, the 15,000 square mile Driftless Area of the upper Midwest proved to be a formidable
barrier to the moving glaciers, which slid around the area to join again on its southern edge. Driftless
Wisconsin thus retained the geologic makeup that is the key to its unique character. Containing deeply
carved river valleys, majestic bluffs, rock outcroppings, springs and caves; the area is a national treasure
and a rare jewel of Wisconsin’s natural history. However, not only is this landscape rare, it is also fragile;
and the reason for this can be stated in one word: karst.
Karst refers to a type of limestone or dolomite bedrock that has been made permeable by the action of
slightly acidic rainwater. Over thousands of years this acidic water dissolved the surface and any
fractures in the limestone, creating openings in the rock that formed a complex of underground
drainage channels, caves, tunnels, shafts, and other karst characteristics. These networks provide
groundwater a fast moving complex of underground streams, waterfalls and springs, which quickly find
their way to the region’s aquifer, or often back to the surface again. Sometimes a cave or large shaft will
collapse and form a sinkhole in the topography.
In other types of aquifers, groundwater moves very slowly – maybe a foot a day – but in karst aquifers,
flowing water can move up to 300 feet a day. This means that karst areas are extremely vulnerable to
groundwater pollution, because contaminants can reach the water supply before it has had time to
become purified. Volatile compounds, bacteria, and other pollutants can collect in underground
currents and migrate into wells, springs and upward into homes and schools.
Geologist Duane Simonson described the bedrock stratigraphic units in Wisconsin and where frac sand is
generally found. Simonson and Lynn Newkirk of the Zoning Department worked together to map the soil
types and came up with a map showing the bedrock soils and frac sand strata in Richland County.
(Appendix A: Bedrock Map, Richland County; Appendix B: Frac Sand Map, Richland County) In our county
we have three strata where frac sand can be found: St Peter, Jordon and Wonewoc.
Richland County is different from the northern counties in the Driftless area as northern county frac
sand is closer to the surface than our frac sand. St Peter sand, which is not very prominent in our county,
is located in our rock outcroppings and is not very thick. The Jordon layer is the most prominent in our
county, is located on the steep slopes and is about 200‐300 feet in depth. Wonewoc is located in vertical
formations near Rockbridge. Frac sand is also found along the rivers and is more exposed. The total frac
sand in Richland County is 18.5% of total bedrock, as compared to Jackson County, which has 25% frac
sand. (Appendix C: Bedrock Stratigraphic Units in Wisconsin, Appendix D: Bedrock Stratigraphic Units in
Wisconsin, annotated)
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(Excerpt from Appendix D: Bedrock Stratigraphic Units in Wisconsin, annotated)

Richland County’s existing gravel quarries dig down through the Prairie du Chien strata and stop above
the Jordon where the frac sand is located. Our ground water is located in the Jordon strata. It is the
aquifer that supplies our wells and gives Richland County all of its water. Duane indicated that when we
drill for water in our county we always hit water, which is not the case in other counties. Many
landowners have natural springs on their land, and this water comes out of the Jordon strata.
Summary
• Richland County is located in the Driftless Area of Wisconsin, with karst geology. Gound water in
karst aquifers moves very fast and is vulnerable to groundwater pollution and contamination.
• Richland County has frac sand deposits in the St. Peter, Jordon and Wonewoc strata.
• The majority of the frac sand in Richland County is in the Jordon strata where our ground water
is located.
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Public Health, Air & Safety
Public health is about protecting and improving the conditions that affect the health of all people in
Richland County. The public health mission is to prevent diseases and health problems within the wider
community rather than in individuals. It monitors the community in order to reduce incidences of
preventable diseases, provide education on healthy lifestyles, minimize the consequences of
catastrophic events and insures everyone has access to safe water, clean air and healthy, nutritious
food.
As such, public health issues in regard to frac sand mining include worker safety, community conditions,
air and water quality, and prevention of or emergency response to catastrophic mining events which
pose a danger to community residents or workers.

Worker Safety
Silica Sand. Silica sand is a known carcinogen. It is considered a serious threat to human health by state
and federal occupational health and safety agencies. Air pollution specialist Rob Thiboldeaux from the
state health department shared information and showed images on how silica sand is similar to tiny
pieces of glass that destroy lung tissue, leaving scars that are unable to take in oxygen. The damage is
known as silicosis, which is irrerversible, causing susceptibility to breathing problems, chronic lung
infections, lung diseases including cancer, and other immune diseases. Unfortunately, damage can occur
with both long‐term and short‐term exposure to silica sand dust. Chronic/classic silicosis occurs after
long‐term, high dose exposure while accelerated silicosis occurs after 5‐10 years of moderate/high
exposure and acute silicosis occurs after a few months of high exposure. The Occupational Safety and
Health Administration (OSHA) and regulatory agencies have not yet set standards for levels of exposure
to prevent silicosis, but several are in the process of doing so. In the meantime, for safety, OSHA
recommends the following:
•
•
•
•
•

Use protective measures (N95 respirators)
Use all available practices to control dust, including water sprays
Wear disposable or washable work clothes, and remove before leaving the site
Monitor health
Do not eat, drink, smoke or apply cosmetics in areas where dust is present; wash your hands
and face outside of dust areas before performing any of these activities

Explosives and heavy machinery. Blasting and the use of heavy machinery are often required to gain
access to frac sand. No information about accidents or hazards due to these was provided.
Trucking. Trucking frac sand to transportation hubs is required in most mine sites. Bringing
employment to Richland County will improve public health if jobs are safe, bring steady income and are
long‐term. However, trucking can also cause worker health issues such as accidents, back problems,
lung cancer due to diesel fume exposure, overweight due to lack of exercise and, if overtime is
required, health problems due to sleep deprivation. No information about accidents or hazards for the
truckers working for frac sand mines was provided.
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Summary
• Worker exposure to silica sand and diesel particles are public health hazards of major concern
• Job creation improves public health if jobs are safe and provide secure stable income, but
trucking can cause health problems and frac sand mining trucking jobs may be seasonable
• To protect health, workers must use safety protocols and companies must continuously monitor
measurable standards of exposure
Without stringent protections and strong health monitoring, workers exposed to silica dust at high
exposure for short periods (a few months to 2‐3 years) or moderate exposure for longer (5‐20 years)
may experience serious health concerns that will be irreversible. This will be very costly in both human
and financial terms for the county, as these workers will suffer chronic health problems that will keep
them from the workforce and require health and social services.
Increasing good paying, non‐temporary, safe jobs for community residents will improve public health by
bringing people out of poverty. However, it is unclear whether local jobs such as trucking will fit these
criteria, as limited evidence is currently available from other counties with operating frac sand mines.

Community Conditions
Light and Noise Pollution. Research has reinforced the common perception that a good night’s sleep is
one of the most important factors for good health. Public health is concerned with increased industrial‐
type activity in and around residential areas. In the case of frac sand mining, residents have identified
light and noise pollution as degrading their quality of sleep. A frac sand mining operation is a noisy
operation due to equipment, trucking and blasting. If activity continues after daylight hours, mines
require high powered lights near operations and equipment hubs. Light and noise pollution can be very
high unless strong barriers are built and restrictions placed on night and weekend activity.
Heavy Truck Traffic. Public health includes safety concerns regarding increased truck traffic for
residents living near frac sand operations and frac sand trucking routes. Trucks carrying explosives
should not run during school bus runs. Areas where there are high numbers of trucks operating will
make it difficult for citizens, especially children, to access roads for increasing healthy recreational
activity. Richland County Public Health has received major funding to encourage biking, jogging and
walking, in order to help reduce one of the highest rates of overweight of all counties in Wisconsin. If
the county has multiple mining sites with increased traffic on roads around the county, this may become
an obstacle to active living for rural families along transportation routes and create added issues of road
safety.
Summary
Several public health concerns emerge relative to community conditions for residents living around frac
sand mines, including:
• Health problems due to sleep deprivation and stress caused by light and noise pollution
• Traffic accidents involving heavy trucks
• Lack of exercise as safe outdoor exercise areas are reduced by high‐volume trucking
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To protect residents, mines should be sited far from homes and schools, and companies should limit
times of operations and amount of truck traffic in these areas.

Air and Water Quality
Air Quality. Air quality is a key concern for public health officials given the serious health effects
outlined in the presentation by Rob Thiboldeaux from the state health department (described in the
Worker Safety section). Because mines can be sited near homes, “fugitive dust,” or dust that isn’t
contained during mining, processing or transport, can reach the lungs of citizens and potentially cause
harm, especially to the most vulnerable children or elderly. Unfortunately, violations have been
occurring in Wisconsin. Almost 20% of Wisconsin’s 70 active frac sand mines and processing plants were
cited for environmental violations in 2012, including exceeding particulate matter. 1
In addition to silica, increased particulate matter from diesel exhaust due to heavy equipment and
trucking exacerbates the potential danger to lung health, including allergies and asthma, again,
especially among children and the elderly who are more susceptible to serious complications. Concerns
about particulate matter from mining operations take on added weight when considering that Richland
County is already in a corridor of high particulate matter compared to the rest of the state (see Figure
below). Monitoring should include collecting data on particulate matter at PM 2.5, the particles that can
go deeper into the lung and cause damage.

2

(County Health Rankings & Roadmaps: Daily Fine particulate Matter )

1
2

www.wisconsinwatch.org/2013/03/03/frac‐sand‐dnr‐violations
www.countyhealthrankings.org/app/wisconsin/2013/measure/factors/125/map
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Air quality monitoring is able to detect various levels of particulate matter but companies are not
required to conduct air monitoring. It is not clear why companies would not want to do such monitoring
to allay public concerns. Only one company, EOG, has installed air quality monitors.
Air quality monitoring would be a critical function for public health, but expertise and staff time are
unavailable at the county and state levels. Ideally, mining companies would cover the expenses to
establish baselines and monitor air quality near mining sites, which could be in the form of funding for
staff and equipment at the health department or a neutral third party contractor.
Water Quality. Water pollution is a major public health concern for Richland County, which is rich in
water resources but has a special consideration due to our geology. UW‐Extension Hydrogeologist
Madeline Gotkowitz presented information about water quantity and briefly touched on water quality.
If frac sand mines are located above the water table, the only source of pollution would be unregulated
discharges into surface water, leakage from storage ponds and storm water overflow. The discharges
could travel quickly and unexpectedly due to karst geology, as described below by the Minnesota
Pollution Control Agency 1:
In karst landscapes, the distinction between ground water and surface water is commonly
blurry, and sometimes very tenuous. Ground water may emerge as a spring, flow a short
distance above ground, only to vanish in a disappearing stream, and perhaps re‐emerge
farther downstream again as surface water. The intimate connection between ground water
and surface water gives rise to large number of cold water streams where trout and other
important species thrive. Pollution traveling rapidly along a ground water path may emerge
at a lake or stream, thus posing a threat to the animals and plants living there. In the same
way, pollution that has reached surface water can easily become ground water pollution,
thus posing a pollution risk to people whose drinking water is ground water. These
characteristics make water resources most challenging to protect. Manure released from
agricultural spills can cause fish kills many miles from the release point. Chemicals used on
the landscape can reappear at unexpected times and in unexpected locations.

This is especially concerning given that six out of 10 Richland County citizens rely on private wells which
are not monitored for pollutants as are community water sources. Overflows or discharges could be very
damaging but undetectable until too late. Such discharges may include flocculants (acrylamides) used in
the frac sand washing process. Waste sand contaminated with these chemicals may be returned from
processing sites and left at mine sites, creating a pollution risk for decades to come.
The DNR has requirements that must be met in order to discharge holding pond water into waterways.
This discharge can include flocculants, chemicals which are used to settle particulate matter in the pond
water. Mining companies must apply for a permit, and the DNR responds to reports of violations.
In June 2013, six companies were working with the DNR on storm water violations. The DNR said that in
each case, sediment‐laden storm water left the site and reached surface water somewhere else. The
following companies were involved: Arcadia Sand (Trempealeau Co.), Alpine Sand (Trempealeau Co.),
Sierra Frac/Patzner Pit (Trempealeau Co.), Sierra Frac/Suchla Pit (Trempealeau Co.), Superior Silica
(Barron Co.) and Great Northern Sand (Barron Co.). 2 According to Deb Dix, WI DNR, in Trempealeau
1

www.pca.state.mn.us/index.php/water/water‐types‐and‐programs/groundwater/groundwater‐basics/karst‐in‐
minnesota.html
2
www.wqow.com/story/22708447/2013/06/27/frac‐sand‐companies‐face‐storm‐water‐violations
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County there have been five frac sand mining operation violations that have been sent on to the
Department of Justice. (Appendix E: Sand Mine Cases, revised 1/21/14)
Lack of enforcement. Public health is concerned about the lack of enforcement and responsibility for
monitoring. In Wisconsin, the DNR is the agency that has legal authority to monitor and bring to
prosecution air and water violations. Many citizens are lodging complaints due to lack of oversight from
the DNR. Does Richland County have the resources to deal with the potential high levels of reported
noncompliance?
“They seem to put construction and production ahead of regulations” said Marty Sellers, a
DNR air management engineer. Usually, he said, the DNR expects 90 percent of companies in
a regulated industry to comply with rules on their own. But in his visits to a dozen frac sand
facilities, Sellers encountered the opposite pattern, and he sent letters of noncompliance to
80 to 90 percent of the sites. –Wisconsinwatch.org, 2013 1

Most recently, two companies faced the first fines for storm water and air permit violations. Both were
brought about at least in part by citizen complaints, including a hiker who spotted a creek flowing to the
St. Croix river. In January 2014, the companies were negotiating settlements with the Department of
Justice for lowered payments.
Summary
• Exposure to silica sand and diesel particles are health hazards of major concern to public health.
Silica in particular is dangerous because the small particles get into the lungs, lodging there and
causing irreversible scarring and weakening the immune system response.
• Most Richland County citizens rely on private wells for water. In addition, we also have karst
geology, in which water travels very quickly through underground limestone. Any spills going
into surface water could potentially travel a long distance and pollute multiple sites.
• Environmental impact studies for proposed mines should include a study of the water quality
impacts of potential failure to control wastewater and stormwater runoff at proposed frac sand
mines. The study must consider the effects of extreme rain events and floods on the proposed
mines and their water containment systems.
• To be able to address any public health concerns, baseline measures of air and water quality and
continuous monitoring are absolutely required.
• Stringent enforcement of measurable performance standards is a critical public health measure
for preventing “fugitive dust” discharges and protecting groundwater.

Emergency Response to Catastrophic Events
Public health departments are required to respond to emergency events. This would include chemical
spills, well contamination or health complaints from citizens. Efforts may be required to come up with
an emergency response plan, along with training in dealing with spills and assigning personnel to
address concerns. It is unclear what responsibility the county public health department would have in
these situations, and what help would be available at the regional, state or federal level.
1

www.wisconsinwatch.org/2013/03/03/frac‐sand‐dnr‐violations
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Groundwater and Water Use Impacts
Thanks to our karst geology, Richland County has a wealth of water. Springs, creeks, streams, ponds,
rivers – water moves through every area of the county. We are accustomed to an abundance of clean,
fresh water when and where we need it. We use water for crop irrigation and livestock watering, trout
fishing and other recreation. Water is also an essential component of wildlife habitat. Thirty‐one percent
(31%) of our county’s residents get their water from a municipal source. The remaining 69% draw their
water from private wells. In addition to the water quality issues mentioned above, Madeline Gotkowitz
presented an overview of groundwater and how it is recharged, and discussed frac sand mining’s
potential impact on local water supply due to the use of high‐capacity wells. (Appendix F: Focus on
Groundwater, Gotkowitz & Parsen)

Groundwater and Wells
Groundwater is recharged via precipitation of water that has entered the air through evaporation from
lakes and streams or by transpiration from trees and plants. This recharge occurs everywhere on the
landscape, not just on the uplands.

(Appendix F: Focus on Groundwater, Gotkowitz & Parsen)

Pumping lowers the water table and can sometimes change the direction of groundwater flow. The well
causes a cone of depression and reduces discharge somewhere. Over‐pumping from high‐capacity wells
can lower the water table significantly (e.g., Fox River Valley, 3ft./yr SE Wis., 7 ft/yr). The water table
also responds to the weather. Any one or combination of these factors can impact neighboring wells and
the base flow of creeks and streams.
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Water Use in Frac Sand Mining
Water is used or may be impacted in all stages of the process of extracting frac sand and preparing it for
use in fracking operations. Groundwater and recycled water are used to wash the sand, keep fugitive
dust controlled, and replenish evaporated water. Impacts on the local water supply can occur in multiple
areas.
Water Level. Based on 100,000 tons of frac sand production/month in Chippewa County, it took 2,000‐
3,000 gpm (gallons per minute) to wash sand in a “closed loop” system where water was recycled and
reused. An additional 150 gpm of groundwater was pumped to make up for evaporation, infiltration
(into the earth) from ponds without liners, and water trucked away in wet sand. A well in Wisconsin is
“high‐capacity” if pumping >70 gpm. Typical municipal, industrial or agriculture supply wells pump 100‐
1500 gpm. Groundwater withdrawals can impact neighboring wells and also the baseflow of creeks.
Surface Water. Impacts could include overflow (permitted or unintended) to neighboring creeks and
wetlands, and potential impacts on surface water quality as discussed in the previous section.
Groundwater Recharge. Recharge rate can be impacted by holding ponds, infiltration ponds, (which
capture and hold rainwater) and processing water. Reclamation conditions including topography, land
use, and soil type also impact recharge.

Monitoring Water Supply Impact
Deb Dix, WI DNR, recommends that all wells within 1‐2 miles from a mining site have their wells tested
prior to a frac sand mining operation beginning any work. Once mining commences, wells would then be
tested annually or biannually (at the expense of the mining company). Right now, the DNR permits/
regulates each high‐capacity well individually — without regard for how much water wells nearby are
using.
There is currently a five‐year study underway that will coordinate efforts by Chippewa County, the DNR,
the U.S. Geological Survey, the Wisconsin Geologic Natural History Survey, frac sand companies and
local farmers. Scientists will use a network of groundwater monitoring wells and stream gauges to
model the region’s water system. This requires studying the behavior of the groundwater, the
relationship between the groundwater and the surface water, how much water is being used, and
where it’s going. The project will also model how mining’s re‐shaping of the landscape will affect how
precipitation recharges the groundwater.
Mike Fienen, hydrologist with USGS, said stream gauges have an added monitoring benefit. This is
something that could become a mandatory practice for any frac sand mining company operating in
Richland County.
Water supply questions to ask when evaluating a mine permit application:
•
•
•
•
•

Are mining operations above or below the groundwater table?
What is the long‐term impact on groundwater recharge?
How will future users be impacted (irrigation, development)?
How much water is being recycled?
What happens to holding pond water and chemicals after mining is finished?
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• What will happen to the aquifer after the mining is finished?
Summary
• Frac sand mining operations have the potential to use significant amounts of ground water and
can impact the local water supply.
• Baseline data on current water conditions in areas in proximity to proposed mines should be
collected before mining operations begin, including installation of stream gauges. Installation
and ongoing monitoring of stream gauges to be done at the expense of the mining company.
Stream monitoring data to be provided to the County (e.g, Public Health, Land Conservation, or
Zoning) for evaluation and any necessary follow up.
• Permitting and regulation of mines should include considerations of water supply impact,
including long‐term impacts to groundwater recharge, and affect on future water use (irrigation,
development).
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Trucking – Impacts on Roadways
A single frac sand mine or processing plant can create hundreds of truck trips each day. The FSAC has
not had a presentation on the impacts of frac sand mining operations on roadways. However, concerns
have been raised regarding the impact that this heavy hauling activity will have on area roads, and who
will pay for road maintenance and repairs that result from this traffic, as well as improvements
necessary to initiate mining operations.
Jim Chitwood, Richland County Highway Commissioner, provided information for this summary
regarding Richland County’s efforts to protect our large investment in highway and bridge
infrastructure. The County has developed processes and language pertaining to proposed land use
changes involving commercial or industrial developments such as frac sand mining. Chitwood cited
existing regulatory tools in the Wisconsin State Statutes and the Wis. Dept. of Transportation’s Facility
Development Manual (FDM). (Appendix G: Richland County Highways, Chitwood) State statutes also
outline the initiation of procedures regarding town highways and spell out the authority involving
weight limitations.
The FDM contains information pertaining to Traffic Impact Analyses (TIAs), engineering studies that
compare before and after traffic conditions on a roadway network due to a proposed land change. The
TIA identifies access points and roadway changes necessary due to the construction of a traffic
generating enterprise and identifies the costs of engineering, real estate and construction and assigns
those costs to the proposed enterprise.
Once the costs have been fully identified, the local government authority may begin contractual
negotiations for a road use agreement with the development company (owner).
This agreement shall include:
•
•
•
•
•
•
•
•
•
•
•
•

Terms and conditions
Roadway routes to be used
Company owner, authorized representatives
Local government, authorized representatives
Terms for payment – roadway improvements
Terms for payment – long term roadway maintenance
Cooperation and potential emergency actions
Insurance provisions
Remedies and enforcement
Discuss assignability
Process for modifications
Process for termination
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Economic Impact of Frac Sand Mining
One of the goals of the committee was to learn from other counties where frac sand mining is occurring.
What has been the economic impact, what have been the problems and what would they do
differently?
Richland County has an estimated population of 18,052, 586.2 square miles of land, and a population
density of 30.2 per square mile. Richland Center, the county seat, has a population of just over 5,000.
Manufacturing, agriculture, healthcare and tourism lead the county’s economic profile.
Manufacturing has been the largest industry sector providing employment, including:
Dairy manufacturing, with three plants located in Richland Center
• Schrieber Foods, Inc. – yogurt processing
• Foremost Farms USA – mozzarella cheese processing
• Alcam Creamery Co. – butter processing
Other major manufacturing employers
•
•
•
•
•
•
•
•

Rockwell Automation – low voltage motor control centers
Miniature Precision Components – injection molding and assembly
Seats, Inc. – world class seating products
Richland Center Foundry, LLC – raw and finished iron castings
Richland Patterns, Inc. – industrial patterns
S&S Cycle, Inc. – high performance motorcycle parts
Performance Manufacturing, Inc. – window fabrication
Lowe Manufacturing Co., Inc. – auger and trencher attachments

The dairy industry leads the sales of agricultural commodities produced in Richland County. Agriculture
provides 41% of the jobs in Richland County and generates about 49% of the county’s total business
sales. Taxes generated by the agriculture industry provide a tremendous economic base for the county
and provide significant support for the local schools.
Tourism is another key component to our economy and way of life.
• There are 267 miles of Class I and Class II Trout Steams in Richland County. (Appendix H:
Richland County Trout Stream Map 1)
• Canoeing the lower Wisconsin River, the Kickapoo River and the Pine River provides business
opportunities in the rental of canoes, kayaks and other water gear.
• Snowmobiling attracts tourists with over 134 miles of groomed trails.
• The Pine River Recreation Trail offers 15 miles of scenic biking.
• The County also offers camping, golfing, horseback riding and other recreational activities.
• The southern boundary of Richland County follows Scenic Byway Highway 60 along the
Wisconsin River.
1

dnr.wi.gov/topic/fishing/trout/streammaps.html
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Patricia Malone the Community Development Educator, was able to shed some light on the impact of
frac sand mining in Trempealeau County (TC). (Currently Trempealeau County has a moratorium on new
mines as they study the public health impact of the existing mines on their community. They have
several sub committees: air, water, and radon, light pollution and stable communities. The committees
meet once a month and they will be conducting survey of all residents within one‐half mile of a
permitted mine.
TC major industry is manufacturing with about 3,500 jobs, followed by education, food manufacturing,
and nursing and residential care. The population of TC is 28,000 with a labor force of 16,000. Agriculture
makes up 28% of the workforce – this includes dairy, food processing and transportation.
We asked Patricia the following questions.
What is the status of mining in Trempealeau County?
•
•
•
•
•
•
•
•

number of mines ‐ 5
number of processing facilities‐ 12
number of rail spurs ‐ 3
number actually in operation ‐ 5
number of permits issued ‐ 26
number of acres under permit – 5,500
status of the Public Health Impact study – 4‐5 months into their work
What are the major industries in TC (e.g., agriculture, tourism, light manufacturing) –
manufacturing is number 1

What has been the economic impact for the Trempealeau County?
• What is the number of jobs created versus planned? Mining companies projected between 190‐
205 jobs. As of 2012, 65 jobs were created per Department of Workforce Development records.
• How many jobs were created for local residents? Unable to determine.
• How has it impacted county tax revenues? Not easy to determine. It seems that the taxes are on
the land not the improvements. Also, some of the mines are taxed under cities due to the
annexation in Blair, Arcadia and Independence.
• How has it impacted school aid revenues? Blair has lost $500,000 in school aid. Preferred Sands
gave the City $230,000 in lieu of taxes.
• How has it impacted property values? That depends—if you are next to a mine your land may be
more valuable if they want to mine it.
• What impact has mining had on the major industries in TC? Again, hard to determine. However,
no building permits have been requested along the frac sand mining corridor of Hwy 95 and 121.
Therefore, no new homes have been build in the frac sand corridor.
• Do you see an economic impact of frac sand mining within one mile of a trout stream? All of the
mines have been cited for storm water violations.
• Have you seen an impact on tourism? Concerned about national biking tours, they are rerouting
the tours away from frac sand mining areas.
• Have you seen an impact on attracting or recruiting new businesses due to frac sand mining?
Unable to determine.
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• Have you seen an impact on people wanting to move to the area or the purchase or building of
new homes due to existing frac sand mining or the potential of frac sand mining? Building
permits are not near the frac sand mining areas.
• What has been the impact on the infrastructure – roads, rails, bridges, etc.? Trucks are mostly
traveling on state highways, so it is up to the state to repair the roads.
What would TC do differently?






Ordinances – be very thoughtful
Monitoring – important to have well engineered erosion control programs due to problems
with storm water violations
Overlay districts– an option to look at
Annexation issues with towns – talk to your towns, encourage their participation
Air monitoring filters should be removable and located beyond the mines

Malone also indicated that most of the mines are very close to rail. All new proposals are close to rail
lines and using rail. They want to minimize their expenses and rail is the cheapest way to ship frac sand.
She indicated that frac sand is easy to get at in TC. It is a better quality Northern White Sand so it needs
less washing and processing. The mining companies are both purchasing and leasing land in TC.
Many of the mining companies require employees to have specialized mining experience and that
expertise is not in TC. For example, in Whitehall High Crush is using Gerke Excavating, Inc. to build their
facility and Gerke is located in Monroe County so the equipment used is not taxed in TC. There are a lot
of Texas license plates at the worksite. Overall the number of jobs created is far lower than they
predicted.
TC is also considering an ordinance that if mining does not start within two years of permitting, they will
rescind the permit. With only five mines operating and 26 permitted it causes uncertainty in the
community, especially with property owners who live near permitted mine sites where there is currently
no mining activity.
Summary
•
•
•
•

Not as many jobs were created in TC as expected
Decline in building permits near mining sites.
Mines, processing facilities and trans‐loading operations may have an impact on school aid.
TC decided to implement an moratorium on new mines to study the impact of the existing
mines on public health and safety.
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Overview of Materials Provided to the Committee
This is not the complete list of materials provided to the committee members; additional newspaper
articles were also included.
Frac Sand and Where it is Found
• “Frac Sand In Wisconsin” – Wisconsin Geological and Natural History Survey
• Memo from Mike Parson – Wisconsin Geological and Natural History Survey
• “This Sand Is Your Sand, This Sand Is My Sand” – Emily Eggleston, Wisconsin People & Ideas
County Governmental Actions and Materials
• Richland County Moratorium
• “Resolution In Opposition To Frac Sand Mining” – Ho‐Chunk Nation Legislature, Resolution 12‐
04‐12J, December 4, 2012
• Model Licensing Ordinance
• Local Regulation 2013 Bill
• Wisconsin Counties Association – Frac Sand Task Force Best Practices Handbook – March 2013
Economics of Frac Sand Mining
• “Economic Benefits and Costs of Frac Sand Mining in West Central Wisconsin” – Wisconsin
Farmers Union, et al
• “The Demand for Sand” ‐ Winona Daily News, July 21, 2013
• “Little Impact on Wisconsin from Frac Sand Mining Jobs” – Kate Prengaman, Wisconsin Center
for Investigative Journalism
• “The Potential Impacts of Frac Sand Transport and Mining on Tourism and Property Values in
Lake Pepin Communities” –Dominic Parker and Daniel Phaneuf, Department of Agricultural and
Applied Economics University of Wisconsin‐Madison, May 14, 2013
Health
• “Sand Plant Particulate/Silica Research Update”‐ Crispin Pierce PhD, University of Wisconsin Eau
Claire
• “If It’s Silica, It’s Not Just Dust” & “Silica Sand Mining and Processing, Medical Risks, Facts
Fallacies” – Dr. Wayne Feyereisn MD, Mayo Clinic, YouTube presentation
• “Disease Affects Animals That Inhale Fine Silica Dust” – Kevin Howe, Herald staff writer, June 15,
2008
• “Pollution Worries Abound In Frac Sand Waste Streams” – Star Tribune, July 13, 2013
Presentations
• Mine, Reclamation and Environmental Practices – Badger Mining Corporation – January 9, 2013
• Frac Sand Mining Roadway Impacts‐ Bruce G. Stelzner‐ Chippewa County Highway
Commissioner – Wisconsin County Highway Association‐ President and National Association of
County Engineers – State Director
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• Frac Sand Mining‐ Ground Water Use and High Capacity Wells – Wisconsin Counties Association‐
January 9, 2013
• Frac Sand Mining: Frac Sand 101 and DNR Regulations Washburn County – Thomas E. Woletz,
P.E. Senior Manager, Special Projects Coordinator Wisconsin DNR – November 17, 2012
• Frac Sand and Transportation‐ Transportation Impacts from Non Metallic Mining in Wisconsin
• Environmental Impacts of Sand Mining in Wisconsin – Dr. Kent M. Syverson, Department of
Geology, University of Wisconsin – Eau Claire
• Ambient Silica Discussion – Wisconsin Counties Association presented by Wisconsin Industrial
Sand Association – December 17, 2012
• A “Holistic Approach” to Regulation of Frac Sand Mining PB‐phillipsborowski, s.c. Wisconsin
Counties Association –January 9, 2013
Rail/Rail Spurs
• “Rail Arteries Make or Break Frac Sand” – Energy Wire, June 17, 2013
Research
• Sharon Swiggum’s frac sand mining research list
Taxes
• “A New Frac Sand Mining Woe: Tax Hikes” – Mint Press News, September 3, 2013
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List of Appendices
Appendix A: Bedrock Map, Richland County
Appendix B: Frac Sand Map, Richland County
Appendix C: Bedrock Stratigraphic Units in Wisconsin
Appendix D: Bedrock Stratigraphic Units in Wisconsin, annotated
Appendix E: Sand Mine Cases 1‐21‐14
Appendix F: Focus on Groundwater, Gotkowitz & Parsen
Appendix G: Richland County Highways, Chitwood
Appendix H: Richland County Trout Stream Map
Appendix I: Sand Mining and Air Quality, Thiboldeaux
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