
Highlights

• Toxic chemicals are used in shale oil and gas development 
(e.g., hydraulic fracturing) and are present in generated wastes 
and byproducts.1–5 

• Children and pregnant women can be exposed to these 
toxins through a number of environmental pathways, 
including air pollution and water contamination. 

• Additionally, children may be exposed to other social and 
biological stressors associated with related heavy industrial 
activities, such as noise and light pollution. 

• Research shows children are at a greater risk from exposure to 
environmental pollution. 

• Initial research on adverse health outcomes in children in the 
context of shale gas and oil development is consistent with 
what we know about other environmental health hazards.

Many of the toxic chemicals used and produced by shale gas 
and oil extraction processes have well known health effects. For 
instance, benzene is a known carcinogen, toluene is a neurotoxin, 
and hydrogen sulfide irritates the lungs and can cause asthma. 

Air Pollution 

Air pollution from shale gas and oil development is a clear, well-
defined pathway of exposure that is produced not only from activi-
ties in and around the wellhead, but also from the transportation of 
water, sand, and chemicals to and from the well pads, from separa-
tor tanks, compressor stations, and other ancillary processes. Studies 
suggest trucking and other activities deliver significant impacts 
not only on local air quality,6 but also on regional air quality.7 Air 
pollutants known to be health damaging have been measured in con-
centrations elevated enough to contribute to an excess public health 
burden for nearby human populations.8–11 Emissions of health 
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arsenic, lead, BTEX 

(benzene, ethylbenzene, 

xylene, toluene), radionu-

clides/radon, hydrogen 

sulfide, formaldehyde

ethylbenzene, ethylene 
glycol, monobutyl ether, 
gluteraldehyde, xylene, 
hydrochloric acid, ethanol, 
methanol  

Used: FRACTURING FLUIDS

water + sand + chemicals

Produced: WASTES + BYPRODUCTS

• smaller size and developing organ systems 
• behaviors put them in close contact with the environment 

(e.g., play outside more, put things in their mouths)
• less able to metabolize and excrete chemicals 
• receive proportionately larger doses of chemicals 

because of their surface body area
• longer shelf life for diseases with longer latency 

periods (i.e., have more years in life to be exposed)

WHAT IS USED AND PRODUCED?

WHY ARE CHILDREN MORE VULNERABLE 

TO ENVIRONMENTAL EXPOSURES?



damaging air pollutants such as nitrogen oxides (NOx), volatile 
organic compounds (VOCs), aromatic hydrocarbons, particulate 
matter (PM), and ground level ozone (smog) precursors (e.g., 
VOCs, NOx) occur throughout the life cycle of shale gas develop-
ment. Benzene, a well known carcinogen, has been identified as a 
major contributor to elevated cancer risks from air emissions asso-
ciated with the development of unconventional natural gas.8 Intense, 
episodic events can trigger health symptoms and sensitize people 
and research suggests that measuring average exposure to air emis-
sions may not adequately capture certain risks to human health.12

Water Contamination 

Modern oil and gas operations have also been linked to 
surface and groundwater contamination with some of the toxins 
previously described (e.g., BTEX, heavy metals) on numerous 
occasions.13–15 In Pennsylvania, 250 instances of impacted water 
supplies have been confirmed by the DEP to have resulted from 
oil and gas activities (as of 12/31/2014).16 One study in Colorado 
examined water samples from areas with a high spatial density 
of natural gas activities and found significantly higher endocrine 
disrupting activity compared to areas with limited development.15 
Endocrine disrupting chemicals present unique hazards, particular-
ly during fetal and early childhood growth.17 These chemicals can 
produce adverse developmental, reproductive, and immunological 
effects and lead to pathology decades after exposure.18

Epidemiology 

While the body of scientific literature examining the direct impact 
of shale gas and oil development on children is now only beginning 
to emerge, it is well established that children are more susceptible 
to environmental pollutants. There are a number of studies that have 
examined health outcomes of various pollutants and toxins in children. 
For instance, some ecologic studies have identified an association 
between hazardous air pollution and childhood leukemia,19 while 
others have looked at the appearance and exacerbation of asthma and 
other respiratory illnesses from environmental exposure to ozone, 
particulate matter, and nitrogen oxides.20–22 A study using personal 
monitoring data found an association between maternal benzene 
exposure from air pollution and decreases in birth weight and head 
circumference during pregnancy and at birth.23 Another study using a 
birth defects registry found an association between benzene exposure 
and spina bifida, a neural tube defect in newborns.24  

The potential for adverse health outcomes in children has 
inspired research in the context of oil and gas development. Initial 
results have been consistent with the existing body of epidemiology 
that observes the impact of air pollutant exposure on children more 
generally. Notably, a study in Colorado examined associations 
between material residential proximity to natural gas development, 
and found a positive association in the prevalence of congenital heart 
defects and possibly neural tube defects in newborns.25 
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