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Expansion of Natural Gas Industry

* Natural gas boom in past 15 years

— Over 15 million Americans now in close proximity
to this heavy industry




Clean and abundant natural gas and natural
gas liquids have unlocked exciting new .

opportunities in energy and petrochemicals

1 Hello, my name is
Talisman Terry, your
friendly Fracosaurus. —
I am here to teach you CB

about a clean energy source

called Natural Gas, found \_/—\Q
right here in the Twin Tiers! frimmes

e
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THE EFFECT OF NATURAL GAS ON
TREES AND OTHER VEGETATION'

by Spencer H. Davis, Jr.
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What is Natural Gas?

e Extracted from
complex geologic =iyl
formations by - R
hydraulic fracturing

(fracking)

- Pumping highly
pressurized mixture of
chemicals and water
into deep underground
bands of shale or porous
rock to fracture them
and release methane

Hydraulic Fracking. ILLUSTRATION: Al Granberg



THE NATURAL GAS INDUSTRY

Oil and

i
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Where do ‘health’ effects occur?

* Near fracking sites (production)

* Processing, transport, and delivery through
compressor stations and distribution pipelines




Barriers to Understanding Health
Effects

e Political will

— The list of chemicals used in fracking fluids is
considered proprietary and is not always made
public

— Funding
* Availability of relevant data
 Sample size
e Latency period



Health Effects of Natural Gas

* More than 900 peer-reviewed scientific
publications on environmental, health and
societal effects
— >80% since January 2013

— Many of the chemicals associated with
fracking cause cancer, are toxic, or are
endocrine-disruptive

Science of The Total Environment

Volume 424, 1 May 2012, Pages 79-87 ?

Human health risk assessment of air emissions from
development of unconventional natural gas resources * **



(asthma, reduced lung
function)

NITROGEN

Decrease oxygen absorption and

OXIDES weakens the lungs. Short-term
exposure aggravates asthma.
Contribute to the formation
of ground-level ozone and
particulate matterf+8s

METHANE, May cause rapid breathing and

ETHANE, heart rate, clumsiness, emotional

PROPANE upset. At greater exposure,
may cause vomiting, collapse,
convulsions, coma and death ®

FORMALDE- A known carcinogen.®

HYDE

Can cause permanent and
irreversible damage to the lungs.

SULFUR DIOXIDE

A major contributor to acid rain®

Can cause coughing, wheezing
and shortness of breath and
worsen asthrma® and destabilize
heart rhythms.?@ It is linked to
bronchial reactions, reduced lung
function and premature death.™
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symptoms
— Heart attacks
— High blood pressure

FINE BEACH SAND

— Children are especially
vulnerable

Relative sizes of particulate matter. ILLUSTRATION: EPA



Natural Gas: Hazardous Air Pollutants

* Volatile organic am conTam ANTS AssciATED WTH
compounds (benzene,
toluene, ethylbenzene and
xylene)

— Affect the nervous system,

miscarriages and birth defects®

Ca u Se Ca n Ce r a n d Ca n Ca u Se ETHYL-BENZENE :(.J|_LT:”»-:_|:»-EWF may result in
birth defects

— No safe level

BENZENE @

CANCER
HAZARD




Natural Gas: Radioactive Substances

* Some shale formations (particularly Marcellus)
contain large amounts of naturally occurring
radon and other radioactive elements

* Radon is the leading cause of lung cancer in
non-smokers S
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Water Contamination

* EPA report (Feb 2017) confirmed that drilling
and fracking activities can impact drinking
water

e 8.6 million Americans are served by a drinking
water source that is located within a mile of a

fra C k I n g W e I | Hydraulic Fracturing for Oil and Gas: Impacts

from the Hydraulic Fracturing Water Cycle on ,@_
Drinking Water Resources in the United liad

States
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Health effects during processing,
transport and delivery

Growing body of
evidence documents
leaks of methane,
toxic volatile organic
chemicals and
particulate matter
throughout this
infrastructure




Explosions

» ,{l' | Pipeline and Hazardous
| T sty % Materials Safety
e ‘")0 {2 Administration recorded 858
W serious incidents (involving
1. fatality or injury requiring
558 Tl ] o i : hospitalization) from
— ddizad IR 1996-2016.

Warren, Michigan May 2011

Milford, Texas November 2013



Compressor Stations

e People living near compressor stations have
reported symptoms ranging from skin rashes
to GlI, respiratory, neurological and
psychological problems.

e Air samples near compressor stations have
shown elevated concentrations of many of the
dangerous substances associated with fracked

gas.

Agency for Toxic Substances and Disease Registry, New York State Dept of






Air Quality Basics

* Clean Air Act requires EPA to set national
ambient air quality standards for six common
“criteria air pollutants”

— Ozone, particulate matter, CO, NO, SO2, lead

* Concentrations of pollutants are measured at
more than 4000 monitoring stations owned
and operated mainly by state environmental
agencies.



MESEDEP MassAir Online
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Air Quality Basics

* Hazardous air pollutants (HAP)
— National Air Toxics Assessments
— Model based on 2011 emissions data

* No data on endocrine-disruptors or
radioactive substances s

National Air Toxics Assessment

National Air Toxics
Assessment

EPA's comprehensive evaluation of air toxics in the United States

eeeeeeeee

2011 NATA
Assessment




Algonquin Pipeline gas contains

benzene

Category

Station

Source

rr
1
L]

VEYM-GE-S5T

Avg Hourly

Max. Aonual

Max. Hourly

(zaz Feleasze 1,747 scth 15,300,000 scfvr 975,000 =scth
81 Ib'hr 708,097 Ib/vr 46959 Ib/hr
HAP (Total) 0.0472 Ib'hr 0.2067 tpy 69.6676 Ib/hr |
Benzene 0.0076 Ib/hr 0.0334 tpy | 11.2516 Ib/hr |

Spectra Energy Partners, ibid. Table G-1C. (PDF pg 752).




B direct injection

B multi-PLOT cryo
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Figure 5. Comparison of GC—MS raw area counts for the Cg+ fraction of natural gas as determined by direct injection and the multi-PLOT-cryo

methold.

Burger, JL,Lovestead, TM and Bruno, TJ (2016). Energy Fuels (30): 2119-2126.
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Ventilation of gas stove  No. cases OR (95% CI)

No 269 1 Ref
Yes 224 0.64 (043, 097)*
*P-value <0).05.

Kile ML, et al. A cross-sectional study of the association between ventilation of gas
stoves and chronic respiratory illness in U.S. children enrolled in NHANESIII. Environ
Health. 2014 Sep 2;13:71
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NO, concentration (pp

15 === Stove replacement
- Air purifier
10+———————— o meaay——— [ Ventilation hood
51 - *P-value <0.05 compared
to baseline
0 . - \
Baseline 1 week 3 month
Time

Paulin, L. M. et al. “Home Interventions Are Effective at Decreasing Indoor Nitrogen
Dioxide Concentrations.” Indoor air 24.4 (2014): 416-424.




Rethinking the narrative .....

Wet Black Powder

Viscous Black Powder

www.muellerenvironmental.com



Gas Leaks in Wellesley:
More Questions than Answers

 Whose health are we concerned about?
e What’s in the leaking gas?
* Do proximity to or intensity of leak matter?

 How do local meteorological conditions affect
the distribution of leaked gas?
* Are there vulnerable populations?

— Children, pregnant women, elderly, those with
chronic medical conditions



Recommendations
(Physicians for Social Responsibility)

* While we still continue to use natural gas, we
must reduce its negative consequences as
quickly and effectively as possible and reject
practices that allow methane and pollutants
to enter the environment.

* We must step up the pace of our transition to
renewable energy and energy efficiency.



Recommendations

 AMA resolution (#519) supports “legislation
that would require a comprehensive health
impact assessment regarding the health risks
that may be associated with natural gas
pipelines”

* MA HD 3239 — an act relative to the energy
facilities siting board (Rep Ed Coppinger)



