Particulate Health Risks from Sand
Mining & Processing



Overview of Health Risks

Waterborne pollutants that can be ingested.
Airborne pollutants that can be inhaled.
Noise pollution that can be heard.

Light pollution that can be seen.

Wetland loss that affects local water quality.
Truck traffic that affects road safety.
Greenhouse gas generation that increases
climate change.



Chemicals of Concern: Particulate

Matter (PM)

Increased respiratory symptoms, such as
Irritation of the airways, coughing, or difficulty
breathing, for example;

Decreased lung function;

Aggravated asthma,;

Development of chronic bronchitis;

Irregular heartbeat;

Nonfatal heart attacks; and

Premature death in people with heart or lung
disease.



Particle Size is Important

PM 2.5

Sizes Coarse Sand :

0.5-1mm

Common Frack Sand
Sizes

® Silt 0.002-0.05mm Medium Sand ¢

. Very Fine Sand
0.10-0.25rnm‘

Clay <0.002mm

0.05-0.10mm
Fine Sand

Image: Modified from http://www.riverpartners.org



Chemicals of Concern: Crystalline
Silica
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SEM image courtesy: Geoff Plumlee, Ph.D., Heather Lowers, MS, USGS 2011



Health Effects

Silicosisza fibrosis (scarring) of the lungs.
Silicosis Is progressive and leads to disability
and death.

About 200 people in the US will die this year
due to workplace exposure to silica (NIOSH
2008).

Between 818 people are expected to die In
Wisconsin from workplace silicosis in 2012

SOURCENational Center for Health Statistics multiple cause of death data. Population estimates from
U.S. Bureau of th€ensushttp://www.cdc.gov/niosh/docs/94.34/pdfs/96134e.pdf



Lung Cancer Crystalline silica (quartz) Is
classified as a human carcinogen by the
following regulatory agencies:

nternational Agency for Research on Cancer (IARC)
National Toxicology Program

California Proposition 65

American Conference of Governmental Industrial
Hygienists

Occupational Safety and Health Administration-
Potential Cancer Hazard

National Institute for Occupational Safety and
Health (NIOSH)z Potential Cancer Hazard




Sand Mining and Processing
Generate PM and Silica

~racsand mining and processing generate
PM and silica througblasting, loading, and
nauling; processing activities such as
crushing; and transportm@acsand and
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Particulates and Silica From Sand
Plants

Photos taken of the silica sand mine and processing site at CTH DD and STH 64
in the Town of Auburn on October 7, 2011 by James Torseth. Note visible
emissions from sand piles. Photographer noted "Upwind of the site the sky was
clear. Downwind of the site there was a whitish gray haze extending for a mile or

more."




Regulation

Five states (but not Wisconsin) are now
regulating crystalline silica exposure: the
State of California OEHHS has done a careful
Job of establishing a nocancer risk

threshold of ug/m3 to protect the public

from silicosis (Myers 2010).



Research at UW-Eau Claire

Reviewprevious research and exposure
standards forexposureto particulatematter
j 0- X®h O0-Th O0-Ww8Yh Al

particles), and crystalline silica (quartz).



Record GPS coordinates, wind speed and direction,
particulate matter concentrations and crystalline
silica concentrations surrounding the EOG
Resources Chippewa Falls sand processing plant
before and during operation.







