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Marcellus Shale Gas is “Wet” Gas

•Methane


•Liquid fuels:  propane, butane, ethane
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Washington, PA (c. 1882) (Robert Donnan Family Archive)



Abandoned oil well

Canton Township, Washington Co.
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Important points about UNG development
1.  Emissions of toxics occur at every stage of the process.


2.  Emissions don’t stay in one place.


> trucks travel


> winds blow


> rivers and streams flow


> what goes up comes down


> climate, weather patterns, topography help determine exposure


3.  Liquids leak & spill, on well pads and off well pads.


4.  Gases are vented accidentally and on purpose.


5.  Chemicals that leak, spill, or are aerosolized remain a mystery.


6.  Earth is a closed system. What happens here stays here.






Shale Gas Development:  What Goes Down?

• Drill Bit


• Steel piping and cement


• Fresh Water


• Sand


• Chemicals (proprietary) 



Flowback:  What Comes Back Up?
• Drill Cuttings


• Contaminated Water 

> Fracking chemicals

> Salts 

> Natural elements (lead, arsenic)

> Naturally-occurring radioactive materials (NORM’s)


• Non-fuel Gases (VOCs, PAHs, hydrogen sulfide, radon)


• Methane


• Liquid Fuels (propane, butane, ethane)



Airborne Emissions — Adverse Health Effects
 > Emissions occur at every stage of UNG development.


 > Symptoms from exposure are well-known from decades of occupational 
research.


 > Exposure to toxics based on several factors:


— proximity to emissions

— duration of exposure

— individual susceptibility (age, gender, pre-existing conditions)

— use of personal protective equipment


 > Exposure may be continuous or sporadic.


 > Exposure may involve multiple chemicals at once from one or from multiple 
sources in the vicinity of the exposed person.



“Drilling is just the beginning.”  (Range Resources motto)
(Photos: Robert Donnan)



Airborne Emissions — Adverse Health Effects

Acute Exposures

   >>> Upper respiratory — congestion, conjunctivitis, nosebleeds, 
sore throat, cough.


   >>> Lower respiratory — cough, wheezing, shortness of breath.

   >>> Systemic — rashes, headache, dizziness, nausea, vomiting, 
mental status changes, seizures, death.

Chronic Exposures

   >>> permanent neurologic impairment; liver, renal, myocardial 
damage; cancer.



Unconventional Natural Gas Development
— Airborne Emissions —

• Fracking Chemicals


• Volatile Organic Compounds (VOC)


• Polycyclic Aromatic Hydrocarbons (PAH)


• Particulate Matter (PM)


• Radioactive Elements (Radon)

• Carbon monoxide (CO)


• Carbon dioxide (CO2)


• Nitrogen dioxide (NO2)


• Sulfur dioxide (SO2)


• Methane

VOCs  +  NO2  + SUNLIGHT  =  OZONE


OZONE  +  PARTICULATE MATTER  =  SMOG



Well Pad Preparation

(Deforestation)



Truck Transport
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Drilling
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Drilling
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Hydraulic Fracturing of Shale (Fracking)



Fracking
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Flowback (Wastewater) Impoundment
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Flowback (Wastewater) Impoundment
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Flowback (Wastewater) Impoundment
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Condensate Tanks
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Venting (“Pig Launcher”)
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Flaring
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Pipelines
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Compressor Station
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Metering Station
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Natural Gas Processing Facility
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Air Pollution in Children
• Increases risk of developing asthma.


• Increases frequency and severity of respiratory symptoms in children with 
pre-existing asthma and other chronic lung conditions.


• Increases the risk of developing and worsening acute lower respiratory 
diseases (pneumonia, bronchiolitis).


• Increases the risk of common upper airway illnesses (non-allergic rhinitis 
and conjunctivitis, nosebleeds, sore throats, sinusitis, acute otitis media).


• Increases the risk of other common symptoms: headaches, nausea, 
abdominal pain, and symptoms associated with stress.



(American Lung Association - State of the Air app/Google Images)



Health Effects of Air Pollution - Cradle to Grave

• Complications of pregnancy


• Infant developmental problems


• Childhood asthma


• Childhood cancer


• Adult lung disease


• Adult heart disease


• Adult cerebral vascular disease


• Cancer


• Premature death





Psychosocial Impacts of UNGD
SOURCES OF STRESS

• Noise (drilling, fracking, flaring, pig-launcher venting, 
compressor blowdowns, truck traffic)


• Odors (diesel, hydrocarbon emissions, hydrogen sulfide)


• Light (sleep deprivation)


• Traffic (increased truck-related fatalities)


• Crime (violent crime, property crime, drug and alcohol

   abuse, STD’s)



Health & Shale Gas Development:
State of the Science

Program Overview

This is a conference for

healthcare providers and

community members

that will discuss

unconventional gas

development and related

health effects. Join us

to understand the

interdisciplinary and

multi-agency/sector

roles in environmental

health, and how they are

critical in protecting

public health.

Learning Objectives

At the conclusion of the conference, participants should be

able to:

• Describe environmental health risks related to

unconventional gas development.

• Identify physical and psychological symptoms

related to environmental exposures from

unconventional gas extraction and development.

• Characterize unconventional gas development

health risks across populations and across the life cycle.

• Identify the role governmental agencies play in

protecting the health of communities impacted by

unconventional gas development.

Target Audience

This continuing education activity is meant to attract

physicians, residents, medical students, nurse practitioners,

nurses, physician assistants, social workers and community

members interested in learning about the health impacts of

gas drilling activities.

Friday June 10, 2016 • 8 am – 4 pm
Hyatt Regency • Pittsburgh International Airport, PA

www.environmentalhealthproject.org
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