
1. See a summary here: http://conservancy.umn.edu/bitstream/handle/11299/59360/4.7.Strohmayer.pdf?sequence=1 
2. December 2015, DNR sez 84 open, 40 closed facilities http://dnr.wi.gov/topic/Mines/ISMMap.html, Midwest Energy News lists 58 inactive and 63 active mines as 
of June 2015. http://midwestenergynews.com/2015/06/03/wisconsin-towns-worry-frac-sand-boom-will-dry-up/ 
3. http://www.wpr.org/officials-frac-sand-companies-could-exploit-loophole-avoid-filling-mines

Reclamation is the process of preparing land for another use after mining 
activities cease. Prior to granting a permit to operate a mine, the county 
must approve a “reclamation plan” including land’s post-mining use. Many 
communities are concerned that typical reclamation plans will leave lands 
significantly degraded compared to their pre-mining state and unprepared for a 
beneficial uses consistent with local land use plans.

Many mines were forested hillsides before mining, and will be flatter land 
after reclamation. Sustaining plant vitality after reclamation can be difficult, 
especially if the reclamation plan includes such soil intensive uses as agriculture. 
During stockpiling of the overburden layers (soil on top of the mined bedrock) 
soils rapidly degrade, and may take decades to centuries to re-develop1. In the 
meantime, mines in the process of reclamation can have significant erosion 
problems, be hosts to invasive species, and promote groundwater seepage at the 
base of reclaimed piles. This seepage could introduce surface and groundwater 
quality concerns such as mobilized heavy metals in 
oxidized and acidified soils. 

In addition to environmental concerns around sand mine 
reclamation, communities also face economic concerns. 
To discuss some economic concerns, Mathew Lippincott 
spoke with Cheryl Miller, president of Save The Hills 
Alliance, a nonprofit organization dedicated to protecting 
the natural environment in western Wisconsin. Mathew 
and Cheryl’s conversation is transcribed here:

Between ¹⁄3 and ½ of all frac sand operations are 
paused but you’re still concerned2. What issues are 
still active?

Even though they aren’t actively working the mines there 
are still huge piles of sand and holding ponds. We don’t 
know if those are being maintained, but the companies 
seem to only respond to complaints. Our major concern 
is, if they just walk away whose shoulders does reclamation fall on? The town, 
the landowner, or the county? We don’t know, and there are legal loopholes 
that could leave us footing the bill as taxpayers or fighting expensive lawsuits 
as a town. 

How did you get involved, and long have you been concerned about 
the mines?

I’ve been involved in opposing frac sand mine expansion since 2005, when 
the Hoffman Hills mine was proposed to go in across from the site of our 
future home. We were not yet living there as we hadn’t built the house we were 
planning, but we received no notification from the town or county that a large 

mine was proposed. We formed a coalition and successfully opposed the mine. 
Different members of the coalition were concerned with the neighborhood, 
the mines’ position next to Hoffman Hills state park, and the mine’s proximity 
to Muddy Creek. A group called Save Our Hills came out of the effort, and a 
few years later we joined with other groups to form Save The Hills Alliance. 
After all that I thought, if I can get on the local board to be town clerk, maybe 
this wouldn’t happen to other people.

Frac sand operators came in with promises of increased revenue for towns 
and counties, how has that worked out? 

The boom/bust cycle has brought temporary income that may never cover 
the cost of having mines. Here in Tainter Township, Fairmount Minerals is 
over a billion dollars in debt and has laid off 55 employees locally. We have no 
idea what will happen. We only collect approximately $10,500 in taxes from 

them each year and aren’t relying on the mine’s income, 
but many towns have planned around the income from 
mines. Chippewa Falls has a Tax Increment Financial 
District supporting downtown improvements based on 
their real and personal property taxes from EOG. Blair 
township has payments reserved for their school district, 
and a lot of counties and townships have a ‘wheel tax’ or 
production tax of 10-15 cents a ton. When the mines close 
they won’t get that, and if they planned around these 
taxes they could be in trouble.

You mentioned that you’re concerned about a legal 
loophole that may let mines escape accountability, 
can you say more?

We are still determining if a legal loophole in NR 135.40 
will allow banks to cancel the reclamation bonds when 
they see an impending bankruptcy.3 While the intent 
of the law is to allow a company to change bonds, the 

wording may allow a bank to cancel the bond with 90 days notice, and if the 
mine doesn’t shut down operations, county officials wouldn’t be able to prove 
the company had failed to reclaim. There’s no case law on the statute and we 
could face an expensive lawsuit.

How do you plan to keep attention on the mine? What needs to be done?

Monitoring these mines is important to keep the pressure on. In Augusta 
complaints have kept the mining companies watering their piles so dust doesn’t 
blow off site. We need to get pictures not just to keep the mines honest, but also 
to bring attention to the fact that even though they aren’t operating, we’re still 
being affected.

WHAT HAPPENS WHEN 
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“Our major 
concern is, if they 
just walk away 
whose shoulders 
does reclamation 
fall on? The town, 
the landowner, or 
the county?”

The Hoffman Hills by Cheryl Miller

Gretchen Gehrke, 
Mathew Lippincott, 
Cheryl Miller

1. Read more at OpenPipeKit.org (https://wisair.files.wordpress.com/2012/06/air-
monitoring-analysis-chippewa-falls-wi.pdf)

In 2007 Jerry Lausted, a veteran of the fight against the Hoffman Hills mine, 
began to wonder about the effects of dust from Fairmount’s Dunn County 
mine on the air quality at his house in Menomonie. Jerry found the Dylos 1100 
particle monitor, and worked with his son Chris to get it reporting on the 
internet at the now-offline Menomonie Monitor website. The site reported 
PM2.5 and PM10 airborne concentrations as measured by the Dylos, along 
with wind speed and direction info 
from the nearby airport weather 
station. The live data, while 
imperfect, helped raise awareness of 
the air quality issue in Menomonie.

In 2011, Jerry met Hank Boschen 
at a Concerned Chippewa Citizen 
meeting about another mining 
operation, the EOG transfer facility 
going in in Chippewa Falls. Hank 
was excited about the idea of 
monitoring dust from the facility. 
With a little direction from Jerry 
and Chris, Hank built Concerned 
Chippewa Citizen’s dust monitoring 
map with six different monitoring 
sites around or near the mine. Dylos 
1100 monitors were bought for all the 
sites using Hank’s funds and those 
donated by community members 
near the mine. 

In 2012, Jeff Falk, a statistician from Buffalo County where mines were 
starting to be proposed, discovered the project and wanted to take a closer 
look at the data. In his review1 of the data from two monitors on opposite sides 
of the mine, Jeff found that when the wind was blowing within 30-degrees of 
a straight line between the monitors, the downwind monitor showed higher 
particulate matter values than upwind monitors.  

Jeff’s analysis of data was used at public meetings in Buffalo county 
during their work opposing mines, and also in Chippewa Falls. Following 
this pressure, EOG covered their facility and installed a Federal Reference 
Monitor for PM10.

Public Lab has worked with the Open Pipe Kit team to make the software 
and hardware for putting Dylos monitors online durable. 

HISTORY OF COMMUNITY 
AIR MONITORING IN 
WESTERN WISCONSIN
Mathew Lippincott

“Without Hank and Jeff there wouldn’t be 
any covers on the sand piles in Chippewa 
Falls. That’s my opinion. They’re only 
there due to pressure, created when 
people were learning about monitoring 
and looking at the charts. EOG can deny 
it all they want, but they made the effort 
to cover the piles owing to that pressure.”  
 
-Jerry Lausted
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Preferred Sands, Bloomer, WI, 2013. Preferred sands has 

produced 1.23 million tons of sand since opening in 2013.
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What initially sparked your involvement with the frac sand issue?

When the frac sand mines and processing plants came to our city and 
county, I became cognizant of the injustices occurring to people living near 
the locations. When government officials did not listen, I spoke up. The 
result was the formation of Concerned Chippewa Citizens.

What is your biggest concern around the issue?

I have many. It’s a convoluted industry with many components, so it’s 
difficult for people to unwind them all. The health, safety and welfare issues 
have not been resolved. There has been very little effort by the industry to 
directly research these issues. Silica is carcinogenic. The jury is still out on 
the long term impacts of the respirable crystalline silica particles on life near 
the mines. The potential could be huge. Little is known about the long term 
impact on water quality and quantity around these facilities that will assure 
that citizens will be healthy and safe over the long term.

Over the years there have been a number of monitoring efforts that 
community members have worked on. What have been some of the 
biggest accomplishments and some of the biggest challenges? 

Dylos monitors set up by Hank Boschen and others who purchased their 
own equipment was an ingenious idea. The collection of that data and 
visual monitoring located at several sites around the county was critical to 
show that there were particulates in the air. This preliminary work alerted 
the sand companies to the fact that we were watching, and while speciation 
[identification of the type of dust] was not a part of the study, particulates 
were registering and viewers could see them fluctuate based upon wind 
changes and activity at the mine and processing sites. When Jeff Falk from 
Fountain City analyzed the data, it became obvious there was concern. EOG 
Resources then hired an industrial scientist, but one study of short duration 
is not enough. Before we know people will be safe, we must understand the 
cumulative impacts of these operations, yet people and animals are exposed 
to these operations daily. 

Initially there was a lot of interest in dust/silica and now it seems a lot of 
attention is given to water issues, what do you think sparked this? 

There is still a great deal of attention in terms of air quality measures 
although the mining operations try to assure us that there is no danger. It’s 
very difficult to know the long term impact of air quality on a human being 
or animal. 

There has been an increasing concern on the water issue because, finally, 
one of the DNR folks came out with the concern that there was a case 
for leaching. Now we are learning more about the sulfides, low pH, and 
oxidation, all of this helps to get the heavy metals into the water. It’s an 
issue of quality over the long haul and the impact, safety.

What advocacy strategies have you found to be effective in your effort? 

Having started eight years ago, I think we have tried every strategy that we 
could possibly come up with. It is critical that people stick together, work 
together, strategize and support each other, attend meetings, learn more, and 
speak with informed minds. Governmental officials must learn that citizens 
have done their homework and that fossil fuel industries are notorious for 
duping the innocent. It is powerful for citizens who have studied the issues 
to attend a meeting and challenge information spread by the companies.

You’ve been speaking with a number of other groups who also deal with 
the struggles of extractive industries. In growing your network, what have 
you learned?

People in many parts of the country have mutual concerns. We in 
the Midwest have a link to is happening here and in other areas where 
hydraulic fracturing is happening. Pipeline issues, tar sands extraction...

all are tied to the extreme energy extraction issues. Noise, trucking, rail, 
tanker bombs, export concerns affect us all. It’s part of this whole big 
system. We have to quickly make a paradigm shift in the way we regard 
energy if we are to survive.

What is one thing you wished you knew when you started this fight?

I wished I knew more about was how long it would take. Eight years of my 
life have transpired, and almost every day I’ve worked on this. It’s a long 
time to work on an issue to have it not resolved. However, the time spent 
has opened up new learning, teaching and organizing opportunities. The 
concern has spread and it is great to see so many others involved all over 
the world on energy and climate issues that started out for me with the 
intrusion of a silica plant in the City Limits. 

What is something that has gotten easier and something you continue 
struggle with?

Making connections with people who have common concerns has made 
it easier, but there is a need for educating and networking with more who 
can make a great difference. It is critical that voices are heard and that 
decision makers learn to say “NO” to the intrusion we are facing and the 
conditions we are creating for future generations. Empowering people to 
do that is a struggle!

Any words of advice for people who are starting to face extractive 
industries in their communities?

Get involved; sustain the effort and don’t give up! We have a long way to 
go, but people can change and move to other forms of sustainable energy 
use. Hope for a better life for many is critical, and our young people must 
become involved and use their creative, critical thinking and problem 
solving skills to create new ways of living before we make this planet 
uninhabitable. 

Is there anything you want to share out with people who will read this 
publication? 

I think it’s important that we persevere, show great determination, use 
our voices and make it known to our government officials that we want to 
be participating in our local, state and national government. The power 
of big industry and corporations must be reined in. All citizens have to be 
willing to accept and/or work toward making change to improve the living 
conditions for all people now and into the future so we can collectively live 
on this planet. 

Interview 
with Pat 
Popple
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When silica is part of industrial processes, airborne silica dust is a 
significant health concern. Silica does not naturally fracture smaller than 
10 micrometers (μm), but in road construction, non-metallic mining, sand-
blasting, and other high-pressure activities, it may break down to less than 
5 μm, a size at which it becomes “respirable.” Respirable dust can travel deep 
into the lungs’ smallest structures, alveoli, where oxygen is exchanged. All 
respirable particles interfere with breathing and are difficult for the body 
to remove, but one type of respirable silica — respirable crystalline silica 
— also cuts and scars the lungs, creating a condition known as silicosis, 
and is carcinogenic.1

In occupational settings, respirable crystalline silica dust is regulated 
by the Occupational Safety and Health Administration (OSHA). Non-
occupational exposure to respirable crystalline silica is regulated in just 
six states, whose ambient exposure limits are based on OSHA’s 8-hour 
workplace exposure limit. OSHA has set a new limit of 50 micrograms of 
silica per cubic meter of air (50 μg/m3), going into effect June 23, 2016. This 
new limit may affect state non-occupational exposure rules. Converting 
between occupational and non-occupational exposure requires accounting 
for both exposure time and exposure risk. Occupational exposure time is 
assumed to be 40 hours per week, while ambient, chronic exposure time is 
a full week of 168 hours. Workers, who are protected by the OSHA laws, 
are also assumed to be healthier than vulnerable segments of the general 
population, such as children and the elderly. A margin of safety (usually a 
factor of 30-100) is therefore built into chronic exposure limits to account 
for risks to these vulnerable populations. An occupational exposure limit 
of 50 μg/m3 therefore may have a corresponding chronic exposure limit 
near 0.4 μg/m3. Currently no states routinely measure respirable crystalline 
silica to assess chronic exposure, and the methods to do so are still debated.2 

The federal Environmental Protection Agency (EPA) does not regulate 
respirable silica or other respirable particles, but it does set ambient 
airborne concentration limits on two size categories of particles, without 
regard to their chemical composition: particles up to 10 μm diameter (PM10) 
and particles up to 2.5 μm diameter (PM2.5). PM10 are considered “inhalable” 
because they travel only into the upper reaches of the respiratory system, 
while PM2.5 is a subset of respirable particle sizes that travel all the way to 
the alveoli. Respirable silica is one of the components of particulate matter. 

AIRBORNE SILICA AND 
REGULATIONS

By Stevie Lewis

By Gretchen Gehrke

Pat Popple. Photo credit: Julie Strupp/Wisconsin Center for 
Investigative Journalism

Fine Particulate Matter Size Comparison

Human hair (about 70 μm wide)

PM10 (less 10 μm wide)

Grain of sand (about 50 μm wide)

PM25 (less 2.5 μm wide)

Image credit: Center for Disease Control

Image Credit: EPA 454-R-04-002

Agencies use a rough estimate for the composition of particles they 
expect to be in any given sample. They estimate that 10% of particulate 
matter is silica, which includes respirable crystalline silica and other forms 
of particulate silica. However, it is acknowledged that the percentage of 
total silica, and the percentage of respirable crystalline silica, varies by 
location and nearby activities. At sand mining operations, where silica can 
constitute 95-99% of the mined sand, the percentage of PM10 that is total 
silica is likely to be higher than the assumed 10%. If the respirable crystalline 
silica percentage of PM2.5 near industrial sand mines is more than 3%, the 
area could be in compliance with the ambient air limit of 12 μg/m3 PM2.5, 
but still exceed a chronic exposure risk level for respirable crystalline silica. 

1. International Agency for Research on Cancer (IARC) report: http://monographs.
iarc.fr/ENG/Monographs/vol100C/mono100C-14.pdf  
2. Read more: https://publiclab.org/wiki/silica-monitoring

Above: Deploying samples with Prof. Amber Wise at Chicago State. 
Below: Image of sample deployment in Chicago showing dust and 
droplets.

Most particle monitors control the flow of air into the monitor with 
an electric pump or fan. In contrast, a passive particle monitor measures 
particles that settle out of ambient air. Passive monitors promise to be 
less expensive and easier to deploy in the field than monitors relying on 
electrical components. Public Lab is working to replicate and lower the 
cost of a passive particle monitoring method developed at the University 
of North Carolina and University of Iowa, known as the UNC Passive 
Monitor. The system is very simple— a small glass slide sits underneath a 
screen. Small dust particles pass through the screen and land on the glass 
slide. The slide is imaged with a microscope, and the particles are counted 
and sized with the software ImageJ. To collect enough particles to make an 
accurate estimate, samples are deployed for seven days at a time. 

The passive monitors are more accurate than electronic monitors such as 
the Dylos, and using techniques like scanning electron microscopy (SEM), 
the types of dust can be distinguished in samples. These advantages are 
useful in identifying the source of pollution and the risks posed by silica. 
The two types of systems are complementary. Passive monitors, while 
accurate, integrate several days into a single sample, rather than the real-
time or near-real-time data provided by electronic monitors. 

PASSIVE PARTICLE 
MONITORS 
Mathew Lippincott

Read more on the topic: publiclab.org/passive-pm
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PHOTOGRAPHY AND VISUAL MONITORING

This lack of transparency is 
called opacity. Monitoring 
consists of taking 24 visual 
observations over six minutes 
and averaging the results. If the 
visual opacity is higher than 
the regulated limit for a certain 
percentage of that time, the 
site would be in violation. EPA 
Method 9 violations warrant an 
enforcement response.

According to Wisconsin’s 
Administrative Code NR 
415.076, “emissions from 
activities not associated with 
processing equipment, including 
but not limited to roads, other 
areas used by haul trucks, 

One method groups are 
considering for monitoring 
sand mining and reclamation 
is called EPA Method 9, Visible 
Determination of the Opacity 
of Emissions from Stationary 
Sources. This allows individuals 
to use visual assessment to 
monitor and report facilities’ 
emissions that obscure air’s 
transparency or line of sight. 

Visual reporting 
on air quality: EPA 
method 9
Stevie Lewis

storage piles and drilling, shall 
be controlled so that visible 
emissions do not exceed 5% 
opacity at the source.” If you see 
dust in the air, visible emissions 
are likely above 10% opacity. 

To maintain certification for 
Method 9 reporting, people must 
pass the field certification test 
every 6 months. EPA Method 22 
is the same as Method 9 except it 
can be conducted by uncertified 
observers, although familiarity 
with Method 9 training materials 
is suggested. Method 9 carries 
more weight for reporting and 
prompting enforcement. Image credit: Mary Kenosian, 11/05/2011 at Superior Silica Sands, 

town of Cooks Valley, Chippewa County.

  On a hot August day in 
Southwest Wisconsin, four 
industrial silica sand mining 
permits sat on the table in front 
of the Lower Wisconsin State 
Riverway Board, and in front of 
that, over 200 concerned citizens 
packed the hearing room, the 
majority speaking passionately 
in opposition to the proposal. 

Pattison Sand Company 
wanted to mine within the 
Riverway and was making 
the case that the Board had 
no option but to approve the 
permits under a loophole in 
Riverway law that considers all 
non-metallic mining the same 

Using 
Photographs in 
Fighting Mining 
Companies

 Forest Jahnke, Crawford 
Stewardship Project Coordinator

as a small gravel pit for local use, 
no matter what the size. Pattison 
Sand asserted that the permits 
must be approved as, according 
to the studies they had done, the 
mine would be invisible from the 
river during leaf-on conditions, 
and therefore the Board had no 
basis to deny the permits. 

However, an easel strategically 
placed by Crawford Stewardship 
Project in plain view of the 
Riverway Board held an image 
that told a very different story. 
As the mining company claimed 
to be invisible, the image silently 
refuted every word. From two 
miles across the Mississippi 
River valley, one could see the 
dust from a blast at Pattison’s 
Clayton Iowa mine billowing 
up in a plume and obscuring 
the horizon. After much debate 
and a recommendation from 
the Executive Director that they 
had no choice but to approve, 
the board stood their ground 
and denied the permits, earning 
applause and cheers from the 
crowd. Photo Credit: Kathy Kachel, August, 2013

Photo credit: Bill Hughes

Photo documentation is 
among the most actionable types 
of community-collected data. 
County and state environmental 
permit enforcement agents in 
Wisconsin and other states 
have said that photographs of 
river fouling are useful evidence 
for documenting permit 
violations. The most actionable 
photographs for permit 
enforcement demonstrate the 
source of the runoff, duration of 
the event, and the visible extent 
of the fouling. 

Sand mines and processing 
plants must comply with 
Wisconsin Pollutant Discharge 
Elimination System (WPDES) 
Permit WI-0046515, and 
therefore are not authorized to 

Documenting 
Runoff with 
photography

Gretchen Gehrke

directly discharge wastewater, 
including that from settling 
ponds or dust suppression 
spraying, into surface waters. 
Discharges from a mine 
must have less than 40 mg/L 
total suspended solids. Total 
suspended solids (TSS) are any 
solids in waterbody that can be 
caught on a filter. If there is a 
visible plume of muddy water 
in a stream, it could easily have 
400 mg/L TSS, 10-times higher 
than allowed. As a proxy for 
TSS, turbidity can be measured. 
Turbidity is the cloudiness of 
water, measured by the amount 
of light scattered by suspended 
particles. The more suspended 
particles there are, the more 
light will be scattered and the 
water will appear cloudy, or 
‘turbid.’

Time lapse photography of 
streams, where a weatherized 
camera is placed near a stream 
and takes photos at regular 
intervals, could automatically 
capture actionable evidence of 

turbid runoff events during the 
day. A time series showing the 
river before, during, and after 
the event can assist enforcement 
agents in estimating the total 
volume of the discharge. 
Coupled with an in-stream 
turbidity meter, the timing of 
runoff events could be easily 
identified and selected from 
the time lapse camera’s image 
series. A turbidity meter can 
also record evidence of runoff 
events occurring at night. Public 
Lab’s community is developing 
a low-cost turbidity meter 
for this purpose. Time lapse 
functionality is built in to a 
variety of “trail cams” and other 
emerging small cameras, such as 
the Mobius Point and Shoot. 

Look for more information 
and an example demonstrating 
the impact of community photo 
documentation in the next issue 
of the Community Science 
Forum! Read more about the 
process online at: https://
publiclab.org/n/12570

Mines are hard to map from the 
air without someone who has 
detailed local knowledge. From 
the ground, you can hardly see 
them behind the berms. The 
distinguishing features in the air 
are much, much different than 
the ground reality. From the road, 
the view gives no idea of the vast 
area of gouged out earth.

The first photo was captured 
in a flight I did back in June, 

Local 
Knowledge and 
Aerial Imagery

Mary Kenosian

2012 with Kenny Schmitt, a local 
farmer who knows the land in 
Chippewa County thoroughly. 
This is the Howard mine that at 
the time was owned by EOG. We 
went over the photos together 
afterwards to identify them, and 
figure out the point of view. This 
photos is of the mine facing NW. 
What this photo doesn’t capture 
is the depth of this mine, it has at 
least a 75’ relief.

This photo is from August, 
2013, of the Badger Mine in 
Blair, Trempealeau County 
WI. Paul Winey, another local 
resident who knows the area 
well, joined me on this flight. 
He had a list of mines with GPS 
coordinates on a spreadsheet. 
I relied on his identification, 

double-checking with Google 
Earth. We synchronized time, 
and he recorded which minutes 
were over which mine. Using 

his chronology, I matched the 
photo time in the EXIF data with 
the mine. The Badger Mine is a 
huge amoeba shape with many 

pseudopods, each leveling a hill 
in excess of 1000’ elevation. I 
checked that on Google terrain 
from google maps.

Above left: Image from June, 2012 with Kenny Schmitt. Above right: Image captured on August, 2013, of 
the Badger Mine in Blair,

Badger Mine in Blaire


