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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







What is Natural Gas?

• Extracted from 
complex geologic 
formations by 
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





Where do ‘health’ effects occur?

• Near fracking sites (production)

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



Barriers to Understanding Health 
Effects

• 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

• 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



Natural Gas: Criteria Air Pollutants

• Ground-level ozone 
(“smog”)

• Acid rain

• Respiratory irritants 
(asthma, reduced lung 
function)



Natural Gas: Criteria Air Pollutants

• Particulate matter
– Decreased lung function

– Aggravated asthma 
symptoms

– Heart attacks

– High blood pressure

– Children are especially 
vulnerable



Natural Gas: Hazardous Air Pollutants

• Volatile organic 
compounds (benzene, 
toluene, ethylbenzene and 
xylene) 
– Affect the nervous system, 

cause cancer and can cause 
birth defects

– No safe level



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

• Radon decays



Water Contamination

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

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



Health Effects Near Fracking Sites



Many communities have banned 
fracking

Source: Food and Water Watch



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



Warren, Michigan May 2011

Milford, Texas November 2013

Explosions
Pipeline and Hazardous 
Materials Safety 
Administration recorded 858 
serious incidents (involving 
fatality or injury requiring 
hospitalization) from 
1996-2016.



Compressor Stations

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

• 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 
Health



Distribution Pipeline Leaks

?



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. 





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



Algonquin Pipeline gas contains 
benzene

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



Local gas contains benzene

Burger, JL,Lovestead, TM and Bruno, TJ (2016). Energy Fuels (30): 2119-2126.



Meteorological Effects

Weymouth metering & regulating station leak

Source: Dr. Curtis Nordgaard, NOAA



Pediatric Asthma and Natural Gas

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

U.S. children under age 6 who live in homes where gas stoves are 
used for cooking or heating have an increased risk of asthma, 
wheeze and reduced lung function.



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

Pediatric Asthma & Natural Gas



Rethinking the narrative …..

www.muellerenvironmental.com



Gas Leaks in Wellesley: 
More Questions than Answers

• Whose health are we concerned about?

• 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)


