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Health and safety concerns about fracking are huge and likely to grow even more if
Scott Pruitt, a man who has been described as a “stenographer for the oil and gas
industry," is confirmed as director of the Environmental Protection Agency. Pruitt
has sued the EPA repeatedly while he was the attorney general in Oklahoma—a state
suffering multiple earthquakes as a result of fracking, and where he took no action.

This multipart report will review some of the myriad of health and environmental
concerns and the competing business interests surrounding fracking. In order to
understand the health problems, you need to first understand how fracking is done.

What is fracking?

Ray Kemble of Dimock, Pa., marches with a jug of his well water, from outside a Marcellus Shale industry conference, [+]
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Thousands of feet deep below the ground surface, some types of rocks, particularly
shale, a soft-layered rock formed from mud and clay, contain gas and oil. The
problem is how to release the gas and oil from the rock.

For hydraulic fracturing, a.k.a. fracking, a well is initially drilled to an average depth
of 7,700 feet. When it reaches the right depth, the well drill and pipes are redirected
horizontally, extending 1,000-6,000 feet. A mixture of water, sand and chemicals is
injected into the wells under high pressure to fracture, or crack, the shale, enabling
gas to be released and flow up the well.

The process requires heavy construction equipment. It’s estimated that 200 tankers
are needed to haul in 1 million gallons of water, and that each deep well might
require 2-10 million gallons of water mixed with thousands of gallons of a sand
“proppant" and chemical mixture. What makes fracking especially hazardous is the
very high pressure needed to shatter the rock, and that the metal and concrete well
casings are often not strong enough to tolerate the intense pressure, resulting in
leaks of toxic fluids. This "well integrity" has NOT been safer in new wells.

Commonly used chemicals used include:

Chemical Type of

Additive

Why Used Non-fracking uses Health problems

How fracking is done - courtesy ProPublica
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Hydrochloric

(muriatic acid)

Acid helps dissolve rock,

and make cracks

swimming pool

chemical, toilet bowl

cleaner

severe burns to skin, GI and

respiratory tract

Polyacrylamide Reduces

friction

minimizes friction in

the pipes

water treatment, soil

conditioner

nervous system damage,

carcinogen

Methanol Corrosion

inhibitor

prevents corrosion and

winterizing agent

used as solvent and in

biodiesel

wood alcohol--can cause

blindness and death

Ethylene glycol Scale

inhibitor

prevents scale in pipes anti-freeze  poisonous

Glutaraldehyde Biocide kills bacteria that

might be corrosive to

pipes

disinfecting medical

equipment

commonly causes throat and

lung irritation, and asthma

n,n-Dimethyl

formamide

Corrosion

inhibitor

prevents pipe

corrosions

plastics liver damage, high blood

pressure

Isopropanol Surfactant increases viscosity of

the fluid

"rubbing alcohol,"

glass cleaner

contact irritation, headache,

dizziness

Ammonium

persulfate

Breaker delays breakdown of

polymer chains

bleaching, plastics

mfg.

respiratory distress, burning

on contact

In addition to the chemicals injected into the wells during the fracking process,
other chemicals are released from the shale, including these:

Chemical Type of

Additive

Why

Used

Non-

fracking

uses

Health problems

Chemicals released by

fracking

Radon carcinogen, esp. lung cancer

Methylene chloride solvent memory loss, respiratory distress,

cancer?

Polycyclic aromatic

hydrocarbons

lower IQs and developmental delays

with prenatal exposure

Methane potent greenhouse gas; explosive

Benzene  degreaser carcinogen

Toluene, a "BTEX chemical," volatile

organic compound 

headache, neurotoxicity, liver and blood

damage
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4016083/pdf/186e245.pdf
https://www.cdc.gov/niosh/pel88/108-88.html
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But there are many others…and many of these are proprietary and, thanks to the
“Halliburton Loophole,” which exempted the injection of these fracking chemicals
(now euphemistically called “tools”) from the EPA’s regulation under the Safe
Drinking Water Act. In many states, companies don’t even have to disclose what
these chemicals are that they are injecting into these wells. Some states, like
Pennsylvania, have even had gag orders prohibiting physicians who were given
access to these trade secret concoctions in order to take care of their patients from
disclosing this information either to other physicians or to the patients themselves!
This gag rule was overturned in December, 2013. A similar rule was recently
proposed in Virginia, and another, in Maryland, has been withdrawn.

What do we know about some of these chemicals?

During fracking, a number of chemicals are released into the air, as well as into the
water. Benzene is one, naturally occurring in the rock but toxic when vented into the
air. Dr. Carol Kwiatkowski of University of Colorado, examined air samples within a
mile of shale gas wells. Her team found 61 airborne chemicals, including methylene
chloride, which can cause respiratory symptoms and memory loss, and can be fatal
acutely, as well as being a possible carcinogen in the longer term.

The Colorado researchers also found levels of polycyclic aromatic hydrocarbons well
above the threshold shown to cause lower IQs and developmental delays in prenatal
exposures.

Increased levels of radon, the second most common cause of lung cancer in the U.S.,
has been increasing in homes near unconventional (horizontal) drilling (a.k.a.
fracking).

Health hazards to workers

Besides the chemical exposures, oil and gas drilling workers have a much higher
fatality rate than average—2.5x that of the construction industry and 7x higher than
industry as a whole.

Silicosis is an additional risk borne by the drilling workers. The National Institute
for Occupational Safety and Health (NIOSH)’s field studies show that workers may
be exposed to high levels of silica in the dust surrounding the work site, even if using
respirators, which are often inadequate to compensate for the high levels of
exposure. The silica crystals then enter the workers’ lungs, causing difficulty
breathing and permanent lung damage. Besides disability and premature death from
chronic obstructive lung disease (COPD), lung cancer is also a risk.

EPA

https://www.earthworksaction.org/issues/detail/inadequate_regulation_of_hydraulic_fracturing#.WKUHxhIrJZ1
http://www.npr.org/2012/05/17/152268501/pennsylvania-doctors-worry-over-fracking-gag-rule
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4016083/
http://www.ecowatch.com/virginia-fracking-chemicals-2228362694.html
http://mgaleg.maryland.gov/webmga/frmMain.aspx?pid=billpage&stab=03&id=sb0361&tab=subject3&ys=2016RS
http://endocrinedisruption.org/about-tedx/our-people/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4016083/pdf/186e245.pdf
http://www.nbcnews.com/health/health-news/could-fracking-raise-lung-cancer-risk-n338146
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4469339/
https://www.osha.gov/dts/hazardalerts/hydraulic_frac_hazard_alert.pdf
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The EPA has equivocated as to health problems from water contamination. In 2015,
it said it had found no evidence that fracking had “led to widespread, systemic
impacts on drinking water resources,” although it did find specific instances of
problems, including contamination of drinking water wells. It revised its report in
December 2016, noting that there was evidence that “fracking contributed to
drinking water contamination—'cases of impact'—in all stages of the process,” as
ProPublica explained in its in-depth series on fracking. ProPublica also notes that in
Dimock, Pa., the EPA concluded that their foul, brown water “did not require
emergency action, such as a federal cleanup.” Yet another study of the same water,
by the CDC’s Agency for Toxic Substances and Disease Registry, found dangerously
high levels of lead, cadmium, arsenic and copper in residents’ wells, as well as non-
natural pollutants including acetone, toluene and chloroform, and a compound
called 4-chlorophenyl phenyl ether. The water in 17 homes contained enough
methane to risk an explosion.

Overall, it appears the EPA has downplayed risks to the public from contaminated
water in a number of cases.

Two new reports from the Public Herald are damning. In a multiyear study of
fracking in Pennsylvania, the investigative journalists contacted the Department of
Environmental Protection repeatedly. In their first report, "Hidden Data," they note
that in 2011, DEP “never produced a single document, and we (PH) learned that
complaints were being held as 'confidential.'" When asked why, an attorney from
DEP’s Southwest Regional Office explained that Deputy Secretary Scott Perry didn’t
want complaints to ‘cause alarm.’” By December 2016, through the reporters' dogged
persistence, the DEP produced a new list revealing a statewide total of 9,442
complaints from 2004 onwards.

https://www.epa.gov/sites/production/files/2015-06/documents/hf_es_erd_jun2015.pdf
https://www.epa.gov/hfstudy
https://www.propublica.org/series/fracking
https://www.propublica.org/article/federal-report-appears-to-undercut-epa-assurances-water-safety-pennsylvania
http://www.atsdr.cdc.gov/hac/pha/DimockGroundwaterSite/Dimock_Groundwater_Site_HC_05-24-2016_508.pdf
https://www.propublica.org/article/federal-report-appears-to-undercut-epa-assurances-water-safety-pennsylvania
https://www.propublica.org/article/federal-report-appears-to-undercut-epa-assurances-water-safety-pennsylvania
http://publicherald.org/
http://publicherald.org/hidden-data-suggests-fracking-created-widespread-systemic-impact-in-pennsylvania/
https://docs.google.com/spreadsheets/d/1_tg1zTCA-xTmFk4erdcYJt4zqmQZ9x89qliQg55zekg/edit?usp=sharing
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Dr. Anthony Ingraffea, an oil and gas engineering expert from Cornell University,
analyzed the data. From a baseline in 2004, where there was one complaint for
every 10 conventional wells that were drilled, to one complaint per unconventional
(fracked) well, now there are two complaints per well, with the number of
complaints now exceeding the number of gas wells. The DEP now receives an
average of three oil and gas complaints per business day. Yet the DEP concluded
that only 6% of the drinking water complaints were related to the drilling.

In their newly released report, “To Hell With Us,” the investigators reviewed 1,000
of the DEP’s 4,108 drinking water complaints, finding 177 cases of misconduct by
the DEP. They detail each report here. (Many of the remaining reports were
incomplete, precluding analysis.) They divide the violations into three types:

Malfeasance, or misconduct—by delaying investigation and resolution of
complaints (thereby keeping residents in the dark and unable to appeal), or
failing to investigate, or finding evidence that water has been impacted, yet
making a “non-impact” determination.

Misfeasance—performing their inspection improperly, by not performing
chemical tests on the water, for example, or attributing findings to

Number of fracked wells vs. complaints over time, Pa. (courtesy PublicHerald)

http://www.cee.cornell.edu/people/profile.cfm?netid=ari1
http://publicherald.org/to-hell-with-us-records-of-misconduct-found-inside-pa-drinking-water-investigations/
https://docs.google.com/spreadsheets/d/1qOzPZxt9NFb3t8wDa9ULEqIwpZuekpdjxfSfcvwdBTg/edit#gid=0
http://publicherald.org/hidden-data-suggests-fracking-created-widespread-systemic-impact-in-pennsylvania/
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“background contamination.”

Negligence—including not keeping adequate records and not making known
violations public.

The reporters conclude that DEP “cooks” its findings and shreds reports
prematurely, precluding further analysis.

States and countries banning fracking

A number of states and countries currently ban fracking, including Monterey County
and five others in California, the states of New York, Maryland (though this is being
reconsidered) and Florida and counties in Ohio, Texas and Pennsylvania, among
others. Local decisions to ban fracking because of concerns about the environment
and water quality are increasingly being challenged.

Conclusion

It should be obvious that it is critical to all of us to have clean air and water, and that
this issue should be above politics and business interests. Scott Pruitt is but the
latest example of nominating a candidate who is most likely to dismantle an
essential department to a cabinet position.

Perhaps, as industry would claim, there is “nothing to see here” and no problem…
but we don’t know, given limited research and that not many are looking. Is this an
experiment we should be doing on our children?

Further posts in this series will look more deeply at health studies and the impact of
fracking on local communities.

My book, "Conducting Clinical Research: A Practical Guide," can be found here.
For more medical/pharma news and perspective, follow me on Twitter
@drjudystone or here at Forbes
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