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What is “Fracking”?
General public:
the entire process for getting oil and natural
gas from deep rock formations
Industry:
the part of the process in which the rock is
blown open to release the gas or oil

“Fracking” Process

www.propublica.org/special/hydraulic-fracturing-national

For the General Public, Fracking Means:

Silica mining

Hydraulic Fracturing

Compressor Stations

Trucking

Flaring

Processing Plants

Drilling

Tanks

LNG Terminals
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Human exposure timeline with UNGD activities and human health risk
( 0 is none and 10 is certain)

Hydraulic Fracturing: practiced for 65 years; used in
bridge pylon construction, conventional wells
High Volume Hydraulic Fracturing combined with
Horizontal Drilling: since late 2007 in the Marcellus:
• uses VASTLY MORE water (high volume = high pressure)
laced with a chemicals, many of them toxic
HOW OLD IS THE HEALTH RESEARCH?

Direct research less than a decade.
• Indirect research on “components” longer: air pollution
from diesel engines, health effects of specific chemicals;
e.g., Benzene is a known carcinogen.

Science is emerging now
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Number of peer-reviewed publications that assess the impacts of shale or
tight gas development by year, 2009-2014
http://psehealthyenergy.org/data/Database_Analysis_2015.1_.27_.pdf

HARMFUL Fracking Chemicals
(a sampling of KNOWN chemicals)
 Arsenic -- carcinogen
 Benzene – carcinogen
 Ethylene Glycol (antifreeze) -- neurotoxin
 Formaldehyde – carcinogen
 Hydrogen Sulfide –lethal at high doses

 Lead – neurotoxin
 Radium –226 -- carcinogen
 Silica dust -- carcinogen
 Thiourea -- hypothyroidism

Challenges - Chemicals
How do we determine what is “safe”? It’s not easy…
 Identification/detection
 What is a “safe” level?
 Mixtures/chemical

reactions

 Variability in exposures

over time

Toxicity of 1/3 of fracking chemicals

UNKNOWN*
(*Stringfellow et al. (August 2014) National Meeting of the American Chemical Society

Research: Health Impacts
Health: All Papers (n=49)
Indication of potential public health risks or actual adverse health outcomes (n=47)
No indication of significant public health risks or actual adverse health outcomes (n=2)

4%

96%

Research: Air Quality
Air Quality: Original Research (n=26)
Indication of elevated air pollutant emissions and/or atmopsheric concentrations (n=24)
No indication of significantly elevated air pollutant emissions and/or atmospheric concentrations
(n=2)
8%

92%

Research: Water Quality
Water Quality: Original Research (n=30)
Indication of potential, positive association, or actual incidence of water contamination (n=22)
Indication of minimal potential, negative association, or rare incidence of water contamination (n=8)

27%

73%
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The Health Issues
Category

Researcher/author

Behavioral/mood SWPA (on-going)
/stress *
Earthworks (2012)
Ferrar et al. (2013)
Subra (2009)
Perry (2013)
Resick (2013)
Birth Outcomes * Hill (2012)
McKenzie (2014)
Cancer risk
McKenzie (2012)
Dermal *

SWPA (on-going)
Earthworks (2012)
Subra (2009)
Ear, nose, mouth, Earthworks (2012)
throat *
Subra (2010)
Subra (2009)
Eye *
SWPA (on-going)
Earthworks (2012)
Bamberger & Oswald
(2012)
Subra (2010)
Subra (2009)

Category

Researcher/author

Gastrointestinal *

Earthworks (2012)
Bamberger & Oswald
(2012)
Ferrar et al. (2013)
Subra (2010)

High Blood
pressure
Muscle/joint pain
Neurological *

Respiratory *

Earthworks (2012)
Subra (2010)
Subra (2009)
SWPA (on-going)
Bamberger & Oswald
(2012)
Subra (2010)
Subra (2009)
SWPA (on-going)
Earthworks (2012)
Bamberger & Oswald
(2012)
Subra (2009)

Maryland Institute for Applied Environmental Health

State Health Study

Latency: time between exposure and symptoms/disease
• asbestos, Agent Orange, environmental tobacco smoke
• complex causes, industry/government suppression of data
9/11 First Responders:
• breathing difficulties same day as exposure
• monitoring for lung disorders now, 14+years later
Short-latency effects:
pregnancy & birth outcomes; respiratory, dermal
Longer-latency diseases: pulmonary, cardiovascular
Longest-latency diseases:
cancers (10-15-20 years; sooner in children)

“Bakken cough” – citizens treating with antihistamines

Specific Health Impacts*
•

McKenzie et al, 2014 (Environmental Health Perspectives)

– Association between birth defects and maternal proximity to drilling
operations
•

Hill, 2013, under review (Cornell University & U. of Rochester)

– Low birth weight < 2.5 km from gas wells (8200 ft/1.5 mi)
•

Rabinowitz et al, 2014 (Environmental Health Perspectives)

– Increased upper respiratory and skin conditions
<1 km fromgas wells (3280ft)
* attributed to air contamination

Sentinels for Health
Canary in the coalmine alerted workers to toxic air conditions.
Pregnancy outcomes and Children

Animals: companion and food source
Slizovskiy et al. (3/3/15 Journal of Environmental Science and Health,
pgs. 473-481): pet dogs at elevated risk of health conditions in households
less than 1km (3,280 ft.) from nearest gas well; dermal conditions most frequent;
Washington County, PA

Gas workers: oil & gas fatality rate is 7.6 times higher than the allindustry rate of 3.2 deaths per 100,000 workers, “higher than the
notoriously dangerous agriculture, forestry, and fishing and
hunting sectors.” (Bureau of Labor Statistics, 2013)

“Natural” Animal Experiment
Cow herd conditions at
dairy farm near PA gas
drilling site (n = 96; split
herd “design”)

Wastewater
Contaminated
Field*

Uncontaminated
Field

# deaths

21 of 60

0 of 36

# reproductive failures

16 of 60

1 of 36

*creek, into which wastewater was allegedly dumped, flowed through field where these cattle were fenced
Bamberger, M, & Oswald, R.E. (2012) Impacts of gas drilling on human and animal health. New Solutions, 22(1), 51-77)

FOOD SUPPLY NOT STUDIED in Maryland
“The primary stakeholders in our foodsheds are farmers, who must cope
with
•
•
•
•
•
•

changes in water levels
soil contamination
farmland fragmentation
impacts on crop yields
livestock poisoning and
falling reproductive rates.

At the other end of the food chain is the public which must rely on food
safety inspectors who are not trained to look for microscopic changes in
animal organs.”
Royte, E. (2012). “Fracking our Food Supply.” The Nation. Retrieved from:
http://www.thenation.com/article/171504/fracking-our-food-supply

WATER CONTAMINATION: Air contamination ranked higher hazard
than water contamination due to lack of research on water (MIAEH).
PA-DEP found residential well contamination of VOCs, ethylene glycol
and 2-butoxyethanol among 243 cases of contaminated residential
water wells; PA-DEP records released 8/28/14 after MIAEH report

Pennsylvania data:

•

unconventional wells show a 6x higher incidence of cement
and/or casing failures compared to conventional wells

•

unconventional wells drilled in the NE PA region since 2009
(2,714 wells) show a high failure rate – 9.18%. Rates go up
over time as wells age (Ingraffea et al,
).

Well Leakage

Bruffato,et al (Autumn 2003) Oilfield Review
From Mud to Cement – Building Gas Wells

PA well failure rates

http://www.psehealthyenergy.org/data/NYS_DEC_Proposed_REGS_comments_Ingraffea_Jan_2013.pdf

Importance of Baseline (pre-drilling)
Residential Well Testing
Expensive to run a full panel for possible
chemical toxicants:
$700 to $1100
Residential well owners worried about baseline
water quality testing as it may indicate problems
which the resident should correct.

PA-DEP Recommended Basic Oil and Gas Pre-Drill Parameters which lists their recommended water
tests as part of Marcellus gas drilling activity.

Parameter
Total Dissolved Solids (TDS)
pH
Iron/Manganese
Chloride
Barium
Methane
Ethane
Bromide
Sodium
Conductivity
Hardness
Strontium
Alkalinity
Total suspended solids (TSS)
VOC's (including BTEX)
Surfactants/Detergents (MBAS)
Gross Alpha
Gross Beta
Arsenic
Total coliform/E. Coli
Oil and Grease
Sulfate
Nitrate
Calcium
Magnesium
Potassium
Selenium
Total organic carbon
Lead
Total petroleum hydrocarbons
Residue (filterable and non-filterable)

Penn State

PA DEP
1
1
1
1
1
1
1
1
2
2
2
2
2
3
2
3
3
2
2
2
2
2
2
2
2
2
2
3
3
2

1
1
1
2
2
1
1
1
2
2
2
2
2

2
2
2
2
2
2

NY Water
NYS Dept Envir
Resources Institute
Conserv
Ohio EPA
1
1
1
1
1
2
1
1
2
1
1
1
1
1
1
1
1
3
3
1
1
2
2
1
1
2
1
1
2
2
2
1
2
2
2
2
2
1
3
3
2
1
3
1
3
3
3
3
1
3

2
1
1

Table 1. The table
lists parameters that
various agencies
recommend for
private water quality
source testing in
relationship to gas
well drilling.
Parameters are
numbered according
to tiers of relative
importance, with 1
being the most
important.

Oil and Gas Industry Violations in Pennsylvania
• 1.5 = avg. # violations per day, Jan. 2011 through Aug. 2014, committed by the
top 20 offending companies
• Endangering drinking water through improper well construction
• Dumping industrial waste into local waterways

• Top violators include large operators: Cabot, Chesapeake, and subsidiaries of
Exxon-Mobil and Shell
• These and other top violators own mineral rights in MARYLAND

• Top violators include the 4 firms saying they would adhere to higher standards
when they formed the Center for Sustainable Shale Development in 2013
• Bottom line: # and severity of violations bring into question MDE’s ability to
construct adequate & enforceable regulations???
(released by Environment America Research & Policy Center, 1/27/15)

Exemptions from Federal
Environmental Laws
• Clean Air Act
• Clean Water Act

• Safe Drinking Water Act (“Halliburton Loophole”)
• CERCLA—Superfund
• Resource Conservation and Recovery Act
• National Environmental Policy Act
• Toxic Release Inventory under the Emergency Planning and
Community-Right-To-Know Act

Important studies are currently underway in several states,
many of them in the Marcellus Shale close to Maryland:
West Virginia: experimental gas well in Morgantown will document occupational health
and air and water contamination over a five-year period at this facility in the Marcellus
Shale.
Pennsylvania: shorter-term studies on asthma and pregnancy outcomes; longer-term
studies on cardiovascular indices associated with UNGDP in the Marcellus Shale.
Texas: study of potential pregnancy risks experienced by women living near Barnett
Shale hydraulic fracturing sites.
Colorado: ongoing study of endocrine disrupting chemicals found in water supplies
contaminated by hydraulic fracturing; new study of stress, inflammation, cardiovascular
health and quality of life among people in communities with and without hydraulic
fracturing.

American Petroleum Institute: evaluation of whether a causal relationship exists
between community exposure to UNGDP operations and selected health outcomes;
proposals submitted by several academic institutions, including Johns Hopkins, by
8/29/14 deadline: API has not yet awarded funding for this research

Atmospheric GHG’s

•Both methane and CO2 are at
levels in the atmosphere higher
than the last 400,000 years.

•Methane is 100x more potent
than CO2 over 10 years.

•Rise in methane is largely due to
agriculture and extracting and
burning fossil fuels.

In conclusion:
MDE proposed regulations PRIOR to 75% of health research published.
96% of all health research shows significant risks or harms, including possible birth
defects. Animal and gas worker sentinels are very alarming!
Pro-fracking enthusiasts rely on EPA, and EPA has exited this arena.
Many important health studies are under way, including regional research.
There is no scientific evidence that the moderately high & high risks of public health
harm, identified by MIAEH, will be mitigated by the O’Malley regulations.

Well leakage from cement and casing failures remains an engineering and material
science problem that industry has been unable to fix – no regulations can solve
that -- the greatest source of surface and groundwater contamination.
Lessening of the proposed regulations, as advocated by our Western MD
Delegation and the Chamber of Commerce, will put citizens at even greater risk.
The economic study failed to show any NET economic benefit – it didn’t even
quantify costs to tourism or health care – so why should we accept ANY health risks
if there’s no clear economic benefit?

RESOURCES
Physicians, Scientists, Engineers for Healthy Energy
Psehealthyenergy.org
 Online courses
 Database – peer-reviewed literature
 Frequent updates
 Summary materials

Concerned Health Professionals of NY
Concernedhealthny.org
 Compendium
 Videos

End of Presentation
Additional Slides in case there is more time or
there are questions that may be addressed by the
following. Ann Bristow, 3/17/15

EPA and GROUNDWATER CONTAMINATION INFORMATION:

Delegate Beitzel, March 3, 2015 letter to constituents:
“EPA has not, despite report to the contrary, demonstrated or proven that there
has been contamination to ground water from a single well. The one case
reported in Pavillion, Wyoming, where EPA drilled a test well, proved to be false.”
From EPA and Wyoming:
EPA had 2 deep monitoring wells at Pavillion, WY which found chemicals that are
present in drilling & fracking fluids; however, according to WY Dept.
Environmental Quality, EPA did not case their monitoring wells correctly, and EPA
abandoned the study.
From EPA’s March 25, 2014 update on Pavillion, WY: “EPA is continuing to
provide input to the state of Wyoming in their ongoing investigation of Pavillion
groundwater issues.”
http://www2.epa.gov/region8/pavillion

While EPA is “Missing in Action,”
News outlets, including the Associated Press, are not.
Following lawsuits and numerous open-records requests,
The PA Department of Environmental Protection regulators released:
243 cases involving residential water wells contaminated by
wastewater from conventional gas wells as well as shale gas wells.
Industry response: PA has “long-standing water-related challenges.”
PA’s State Auditor General criticized the “DEP for mishandling complaints
about water quality and drilling, including poor record keeping.”
http://stateimpact.npr.org/pennsylvania/2014/08/29dep-publishes-details-on-248-cases-of-water-damage-fromgas-development/

DELAYS IN SEEING HEALTH EFFECTS
Delays between release of toxic chemicals and when they affect
humans and animals.
Effects from air contaminants show up earliest; exposure from
contaminated soil and water can take longer.
Water-borne contaminants may leak slowly, taking 5-10 years to
affect drinking water sources, depending on rock formations they
travel through.
Groundwater contamination in Western MD, the mountains and
valleys, numerous headwater streams, underground rivers, and
springs, are one big aquifer; we might expect to see groundwater
contamination occur more quickly than drilling in arid and flat lands
of the West.

LOCAL COSTS: Many MIAEH recommendations involve local citizens, health care
providers and/or county health departments to insure the health and safety of
citizens and workers; funding mechanisms for implementation not specified.
Did not quantify the costs to local government and health institutions of:

•
•
•
•
•
•
•
•

traffic accidents
pipeline leaks
chemical spills
explosions
worker injuries
resident health problems
domestic violence, sex trafficking, increased sexually transmitted diseases
risks to our food supply

The state-funded economic study also did not address these costs.
MIAEH did not address Garrett County’s capacity for EMERGENCY RESPONSE
(all volunteer fire departments, relies on Allegany County’s HAZMAT team)

Conclusions
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• People are exposed to toxics through air, water and soil.
• The exposures are periodic and intense for several hours.
• Regulatory air and water screening will not detect the hazard.
• Most likely acute physical symptoms: “rash,” headache/fatigue,
respiratory, nose bleeds, GI, depression.
• Biomonitoring methods need to be developed.
•
•
•
•

Interventions and support at the patient level help with coping.
Individuals must monitor their health and exposure status.
Sense of community trust and social capital is destroyed.
Federal, State and Local public health and environmental agencies are not
able to effectively respond. The Public Health Process has become rule
bound, restricted to standard environmental tests of air and water and
research health protocols.

