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Environmental Health Advocacy: An Overview of Natural Gas
Drilling in Northeast Pennsylvania and Implications for
Pediatric Nursing1
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This article presents an overview of the Marcellus Shale gas well drilling project in northeast
Pennsylvania and serves as a model for how nurses can evaluate such problems in their own
communities. Resources to help nurses become involved in the environmental health advocacy process
are made available.
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MARCELLUS SHALE IS a unit of marine sedimentary
rock found in the Appalachian Basin in the Northeastern
United States. The shale contains natural gas reserves, which
largely have been untapped until recently, when demand has
increased due to the rising cost of foreign oil. The discovery
of this natural gas reserve has the ability not only to
dramatically reduce the United States' reliance on foreign
fuel imports but also to significantly reduce national carbon
dioxide (CO2) emissions, thus accelerating the United
States' transition to a carbon-light or greener environment
(Fischetti, 2010). Given the economic downturn in the
United States, deep shale gas formation development has
been identified as critical to America's energy needs and its
economic renewal.

The Marcellus Shale project in northeast Pennsylvania
involves 16 rural counties (DCNR, 2008) and has the
potential to impact the economic well-being of thousands of
people (Considine, 2010). This creates a welcome opportu-
nity for a population whose income level is below many in
both rural and urban areas in Pennsylvania. What has not
been considered in the economic boom, however, is the
effect of drilling processes on the environment and the
subsequent impact on the health of those individuals residing
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in this natural gas development region. Moreover, to apply
lessons learned from the health effects of natural gas drilling
in other geographic regions to northeast Pennsylvania may
be inappropriate because of a difference in composition of
the natural gas between regions. The gas in the Northeast is
drier, nearly pure methane with volatile organic compounds
and fewer condensates, whereas the gas produced in other
regions is less volatile (Falchek, 2010).
Aim

The aim of this article is to provide information on natural
gas well drilling in northeast Pennsylvania as it relates to
environmental health advocacy and implications for pediat-
ric nursing. Resources and Web sites to facilitate nurses'
involvement in the environmental health advocacy process
are identified.
Scope of the Problem

The natural gas drilling (fracking) process involves
hydraulic fracturing, which is the creation of fissures in the
ground, horizontal drilling, and injection of hydraulic
fracturing fluid (Chesapeake Energy, 2011; Environmental
Protection Agency [EPA], 2010a). The fluid is composed of
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water and sand (99%) and additives (1%), most of which are
chemicals. Because many of these chemicals are proprietary,
a comprehensive list has not been made available to public or
private sectors to allow for scrutiny. However, they have
been promoted as commonly found in household products
used by consumers every day, thus creating an illusion of
safety. A list of some additives, their use in the fracking
process, and various common household uses are identified
in Table 1. Although additives such as the gelling agents
used in toothpaste, sauces, salad dressing, and ice cream are
rather benign, others, such as the acid commonly used as
swimming pool chemicals and cleaners, are potentially
harmful substances, even when used according to manufac-
turer guidelines. Household products containing these sub-
stances are labeled in accordance with the Federal Hazardous
Substances Act, which requires precautionary labeling of all
hazardous household products (U.S. Consumer Product
Safety Commission, 2002).

Of interest to pediatric nurses may be that some of the
known chemicals, glutaraldehyde, hydrochloric acid, boric
acid, and isopropyl alcohol to name few, are used in hospitals
and clinics routinely (Kaktins, 2010). Chemical constituents
of these fluids include naphthalene, a component in
mothballs; toluene, a solvent; ethylene glycol, a component
in antifreeze; and 2,2-Dibromo-3-Nitrilopropionamide, a
pesticide (Pennsylvania Department of Environmental
Table 1 Additives in the Fracking Process and Common Household

Additive Purpose in Fracking Process

Acid Helps dissolve minerals and initiate cracks in the
rock

S

Corrosion
inhibitor

Prevents the corrosion of the pipe U

Iron control Prevents precipitation of metal (in pipe) F

Antibacterial
agent

Eliminates bacteria in the water that produces
corrosive by products

D

Scale inhibitor Prevents scale deposits downhole and in surface
equipment

U

Friction
reducer

Slicks the water to minimize friction U
p

Surfactant Used to increase the viscosity of the fracture fluid U
d

Gelling agent Thickens the water to suspend the sand C
a

Breaker Allows a delayed break down of the gel U
m

Note: Adapted with permissions from the Marcellus Shale Hydraulic Fracturing
Fracking Fluid Makeup Section.” Retrieved from http://www.chk.com/Media/M
Protection [PA-DEP], 2010). Thus, some pediatric nurses
may already be aware of the potential harm these substances
pose to the environment and health. A summary list of
several known hydraulic fracturing solutions may be found
on the PA-DEP Web site at http://www.dep.state.pa.us/dep/
deputate/minres/oilgas/new_forms/Marcellus/Reports/Fra-
c%20list%206-30-2010.pdf.
Environmental Impact
Becausemany chemicals used in the fracking process have
known harmful effects at certain concentrations (PA-DEP,
2010), the influx of these additives into the environment is of
grave concern. These chemicals can affect drinking water
(EPA, 2010a). This occurs when the fracking solution is
stored in surface holding ponds at gas well sites until needed.
Because ponds may be closer to the water table, when a spill
or a leak occurs, underground water becomes contaminated.
Of additional concern is the threat of toxins that come to the
surface of the earth as flowback. Flowback is a slurry that can
contain naturally occurring chemicals such as benzene,
strontium, lead, chromium, and arsenic to name a few, and
radioactive materials such as uranium, thorium, and radium
(Smith-Heavenrich, 2010). This hazardous waste and highly
Use

Common Household Use

wimming pool chemical and cleaner

sed in pharmaceuticals, acrylic fibers, and plastics

ood additive; food and beverages; lemon juice

isinfectant; sterilizer for medical and dental equipment

sed in household cleansers, deicer, paints, and caulk

sed in cosmetics including hair, makeup, and nail and skin
roducts

sed in glass cleaner, multisurface cleansers, antiperspirant,
eodorants, and hair color

osmetics, baked goods, ice cream, toothpaste, sauces,
nd salad dressings

sed in hair coloring, as a disinfectant, and in the
anufacture of common household plastics

Fact Sheet by Chesapeake Energy (2011), “Typical Marcellus Shale
arcellusMediaKits/Marcellus_Hydraulic_Fracturing_Fact_Sheet.pdf.
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volatile compounds, which also are stored in fracking ponds
until recycling occurs, evaporate into the air and then enter the
water table with rain. Thus, in addition to entering the human
body through ingestion of contaminated water, they may
enter through respiratory processes or through the skin.

The effects of these agents on the water supply and
subsequent human health are not well known and require
further investigation (EPA, 2010b). In March 2010, the EPA
announced a plan to study the potential adverse effect of
hydraulic fracturing on drinking water and planned for a
series of meetings to receive public input about specific
drinking water, human health, or environmental concerns
that need to be factored into the study (EPA, 2010b). The
expansion of the scope of water tests to screen for hazardous
substances is reported to begin now, more than a year after
the announcement to study the effects of natural gas drilling
(Associated Press, 2011). However, gas well drilling has
been well underway during this time.
Effect on Children

Compared with adults, children are at increased risk from
environmental influences because of immature and devel-
Table 2 MSDS Data for Benzene, Strontium, and Arsenic Compoun

Compound Benzene

Potential acute
health effects

Very hazardous in case of
eye contact (irritant) or
inhalation. Hazardous in
case of skin contact (irritant,
permeator) or ingestion.

Chemica
toxicolog
of stronti
thorough
reported.
Acute ex
excessive
colic, dia
failure in
Inhalatio
may caus
Ingestion
diarrhea
Skin con
Eye cont

Potential chronic
health effects

Carcinogenic effects: Classified
A1 (confirmed for human) by
ACGIH, 1 (Proven for human.)
by IARC.
Mutagenic effects: Classified
POSSIBLE for human. Mutagenic
for mammalian somatic cells.
Toxic to blood, bone marrow,
central nervous system. The
substance may be toxic to liver
and urinary system. Repeated
or prolonged exposure can
produce target organ damage.

Chronic
may caus
No other
known.
oping body systems. Physiologically, the respiratory and
metabolic rates of infants and children are faster so that
they breathe more air, eat more food, and drink more water
per pound of body weight than adults, thus exposing them
to relatively greater quantities of environmental pollutants.
Moreover, children are more vulnerable to the health
impacts of pollutants and toxic substances because their
integumentary, respiratory, and immune systems are in
developing stages. As a result, some health conditions in
children can be linked to known environmental exposures
(Zartarian, 2005).

The total costs of environmentally attributable diseases in
American children are estimated at $54.9 billion annually
(Landrigan, Schechter, Lipton, Fahs, & Schwartz, 2002).
Thus, the potential for negative health effects due to exposure
to toxic substances such as benzene, strontium, arsenic, and
other compounds on children living in the Marcellus Shale
gas region is worrisome. Examination of the Material Safety
Data Sheets (MSDS) for the aforementioned compounds
suggests a potential health impact on neurological, respira-
tory, gastrointestinal, and immune systems. Table 2 provides
toxicity information for each of these compounds. When
applied to children, the health consequences associated with
ongoing contact with these and other gas exploitation toxic
ds

Strontium Arsenic

l, physical and
ical properties
um have not been
ly investigated and

posure may cause
salivation, vomiting,
rrhea, and respiratory
extreme cases.
n: Powder or dust
e irritation.
: May cause vomiting,
and colic.
tact: May cause irritation.
act: May cause irritation.

Very hazardous in case of
ingestion, of inhalation.
Slightly hazardous in case
of skin contact (irritant),
of eye contact (irritant).

effects: Skin contact
e dermatitis.
chronic effects are

Potential chronic health effects:
Carcinogenic effects:
Classified A1 (confirmed for
human) by ACGIH.
Mutagenic effects: Not available.
Teratogenic effects: Not available.
Developmental toxicity: Not
available. Toxic to lungs,
nervous system, mucous
membranes. Produces target
organ damage with repeated
or prolonged exposure.
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substances, although not presently known, at the very least,
constitute a threat to children's health now and in the future.
In fact, the Children's Environmental Health Center of the
Hudson Valley (2010), whose role is to aid the protection of
children from environmental threats, recently posted a child
health advisory related to the dangers associated with
fracking and recommend annual water testing for parents of
children with private wells living in fracking regions. More
information about the Children's Environmental Health
Center of the Hudson Valley can be found at http://www.
ChildrensEnvironment.org.
Promoting Environmental Health

According to the World Health Organization (1993),
“Environmental health includes physical, chemical, biological,
social and psycho-social processes in the environment and is
the theory and practice of assessing, correcting controlling and
preventing those factors in the environment that can potentially
affect adversely the health of present and future generations”
(p. 1). Expanding on this definition, environmental health not
only consists of the physical, social, psychosocial, and
socioeconomic environments at different levels, including
the family and community, but also considers the inextricable
links among these environments to affect an individual's
health and well-being (Watterson, Thomson, Malcolm,
Shepherd, & McIntosh, 2005). Thus, socioeconomic environ-
ments often directly determine physical environments, and
physical environments greatly influence socioeconomic envi-
ronments, with a potential to yield negative health conse-
quences (Watterson et al., 2005).

To address the broad range of environmental health issues,
such as air quality, water quality, hazardous waste, and toxins,
Healthy People 2020 includes an environmental health
initiative. This initiative contains several environmental health
objectives, highlighting the need for safety evaluation prior to
the release of chemicals and calls for a reduction in exposure to
environmental chemicals such as arsenic and lead (found in the
fracking process) and many others (U.S. Department of Health
andHuman Services, 2010). A summary of the Healthy People
2020 environmental objectives and list of chemicals selected
for surveillance and reduction may be accessed at http://www.
healthypeople.gov/2020/topicsobjectives2020/pdfs/Environ-
mentalHealth.pdf. Similarly, theAmericanNurses Association
(ANA) supports a proactive stance to environmental health,
adopting theWingspread statement that enlists a precautionary
approach to environmental concerns. The statement is based
on the underlying principle that “when an activity raises threats
of harm to human health or the environment, precautionary
measures should be taken even if some cause and effect
relationships are not fully established scientifically” (ANA,
2003, p. 2). Thus, when applied to theMarcellus Shale project,
the gas industry should be required to provide a safe process
and safe use of chemicals prior to beginning gas development.
Of concern is that gas well drilling in the Marcellus Shale
regions is well underway with minimal regard for the effect on
the environment or human health now or for future
generations. Additional information about the Wingspread
Statement on the Precautionary Principle (1998) can be found
online at http://gdrc.org/u-gov/precaution-3.html.
Pediatric Nurses Knowledge of
Environmental Health

Pediatric nurses, like all nurses and other health pro-
fessionals, are responsible to appropriately act on clients'
concerns about actual and potential health problems related to
their environments. However, pediatric nurses may need more
information about how to respond to environmental health
issues. Although the Institute of Medicine (IOM; 1995)
identified nurses as potential advocates to addressing environ-
mental health issues, given their comprehensive approach to
health, it also acknowledged that a lack of emphasis on
environmental health competencies and policy advocacy
training in nursing education programs limits their ability to
make an impact (IOM, 1995). Since then, many schools of
nursing have integrated the concept of environmental health
into the undergraduate curriculum either within a single
course, frequently in community health, or as a strand
interwoven among all courses (Watterson et al., 2005). In
addition, Essentials for Baccalaureate Education for Basic
Nursing Practice requires schools to include an environmental
health component in the curriculum (American Association of
the Colleges of Nursing, 2008). However, this area of
education continues to need strengthening in both the
undergraduate and graduate nursing curriculum. Moreover,
although some recent graduates of nursing programs have been
introduced to this concept, experienced pediatric nurses may
be less familiar with what constitutes a threat to the
environment and the population they serve or the role they
can play in addressing environmental health issues. According
to Shendell and Pike-Paris (2007), understanding environ-
mental health risks is critical to improving children's health
and the environment. Thus, pediatric nurses need information
about environmental exposure assessment, pollution sources,
and exposure agents to enhance their knowledge, awareness,
and skills.

In the past decade, some environmental health programs
have been developed to educate practicing nurses about
advocacy. One such program, Nursing and the Environment:
Tools for Change (NETFA), developed by the Michigan
Public Health Training Center, helps nurses to develop
advocacy competencies specific to the environmental issues
in Michigan (Ortner, 2004). Similar programs focusing on a
region's environmental risks have been developed in Florida
and Maryland (Trossman, 2004). However, more pediatric
nurses need exposure to issues surrounding environmental
health and the advocacy role. Thus, Lambton (2009)
recommends that pediatric nurses participate in continuing



Table 3 Questions to Assess Specific Environmental Health
Concerns in the Marcellus Shale Gas Development Regions

1. Do you have concerns regarding the Marcellus Shale natural
gas well drilling that is occurring in your region?

2. What is the proximity of your home to the potential
environmental exposure (fracking site)?

3. Does your child spend time near industrial plants, agricultural
developments, areas of high traffic, dump sites, or polluted
lakes and streams?

4. Do you think your soil is contaminated?
5. What is the primary source of your drinking water? If a private
well, has the water been tested for toxins?

6. What are the occupations and hobbies of the adults in the
household?

7. Do you and your child eat fish? What kinds and how often?
Do you catch your own fish in nearby lakes and streams?

8. Have you noticed any changes in your child's behavior or
development?
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education programs and annual updates about imposing
environmental threats.
Role of Pediatric Nurses

In primary care, the pediatric nurse and advanced
practice nurse role includes identifying actual and potential
environmental health issues and offering anticipatory
guidance. Via the nursing process, data are gathered by
eliciting information about the child's health history and
any concerns parents may have related to environmental
hazards. Table 3 offers some questions that may be helpful
in obtaining the health history and assessing specific
environmental health concerns in the Marcellus Shale gas
development region. Moreover, by providing educational
tools or pamphlets about the effects of fracking on water,
soil, and air, parents gain insight into potential environ-
mental hazards and become active participants in protecting
their children from environmental threats. Educational
pamphlets should not only contain information about
potential hazards but also include recommendations about
the frequency of testing of well water (at least annually) for
both metals and volatile organic compounds and suggest
alternatives to private drinking water supplies such as
bottled water.

The advocacy role is an opportunity for action for pediatric
nurses who are interested in addressing environmental health
issues. Moreover, advocacy opportunities exist on many
levels. As respected health professionals, pediatric nurses have
the ability to influence and educate many individuals, families,
schools, communities, and policymakers about environmental
effects on health. To become involved in environmental
advocacy, pediatric nurses should assess opportunities for
participation at the local, state, national, and international
levels. At the very least, pediatric nurses can advocate for
healthy environments by being aware of and becoming
involved in activities that can impact the environment in
their communities. At the local level, attending town hall
meetings and becoming part of a community action coalition
may serve to jump start involvement. Because meetings
surrounding environmental issues are often publicized via
billboards, local television and radio advertising, signs, school
newsletters, and local and regional newspapers, being attentive
to these avenues for dissemination provides opportunities for
participation and learning.

At the state level, as respected professionals, pediatric
nurses have the ability to influence decision makers by
encouraging a review of the environmental impact of a
proposed project prior to its approval. Pediatric nurses can
make their voices heard by contacting their state's senators
and representatives and asking them to ensure the safety of a
project. Requesting state legislators to examine the effect of
industrial processes on the environment and the potential for
human harm prior to implementation is reasonable since
environmental harm may be much harder or virtually
impossible to remedy and may seriously affect generations
to come.
Resources for Pediatric Nurses

Taking advantage of resources available about an
environmental issue in one's own community is an important
step in advocacy. For nurses living in the Marcellus Shale
region, viewing the Josh Fox Academy of Motion Picture
Arts and Sciences award-nominated documentary film, Gas
Land (2010), as a community-sponsored event was a
beginning step in gaining awareness of the scope of the
problem. More information about this documentary film can
be found at http://www.gaslandthemovie.com.

Becoming a member of professional nursing organiza-
tions and becoming aware of advocacy resources also can
help pediatric nurses to effectively advocate for children and
families affected by environmental issues. For example, the
Society of Pediatric Nurses (SPN) and its' Public Policy
Committee offer a free toolkit to facilitate action through
advocacy in health care organizations and public policy. The
advocacy toolkit is available to both members and non-
members and can be accessed through the SPN Web site at:
https://www.pedsnurses.org. Likewise, state nurses associa-
tions may have a special taskforce dedicated to environmen-
tal health issues. The Pennsylvania State Nurses Association
(PSNA) has a newly dedicated taskforce working on
environmental health issues and has provided information
in several newsletters about numerous environmental
hazards and more recently, those associated specifically
with the Marcellus Shale project. Members of the taskforce
also have offered advice on the best way to communicate
environmental concerns with other professionals and the
media (Berry, McDermott-Levy, Kaktins, & Smith, 2011).



Table 4 Advocacy Resources and Web sites of Interest for Pediatric Nurses

Resource Source Web site

Advocacy toolkit SPN https://www.pedsnurses.org

Children's health advisories The Children's Environmental Health Center
—Hudson Valley

http://www.ChildrensEnvironment.org

Tips to protect children from
environmental risks

EPA http://yosemite.epa.gov/ochp/ochpweb.nsf/content/
tips.htm

How to contact a pa legislator Find your legislator Web site http://www.legis.state.pa.us/cfdocs/legis/home/fin-
dyourlegislator.

How to contact a U.S.
Representative

U.S. House of Representatives https://writerep.house.gov/writerep/welcome.shtml

How to contact a U.S. Senator U.S. Senate http://www.senate.gov/reference/common/faq/
How_to_contact_senators.htm.

PA State Nurses Environmental
Health Task Force

PA State Nurses Association website http://www.panurses.org

Resource guide on children's
environmental health

Children's Environmental Health Network http://www.cehn.org/resources/resource_guide

Toxic Substances Control Act Safer Chemicals Healthy Families website http://www.saferchemicals.org
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More information about PSNA's environmental health
initiative can be found at http://www.panurses.org/2010/
section.cfm?SID=79&ID=16.

Membership in interdisciplinary organizations also may
be beneficial for those who wish to become part of a
collective voice to address environmental health issues. The
National Rural Health Association and State Rural Health
Associations offer opportunities for collaboration between
professionals, state congressional leaders, and members of
the general public to improve the health of families and
children living in rural communities. With input from its
members, the Pennsylvania Rural Health Association Board
of Directors drafted a position paper on the public health
impact of the Marcellus Shale development and forwarded
its recommendations to Pennsylvania legislators. Informa-
tion about the Pennsylvania Rural Health Association and its
mission to support the health of people living in rural
communities can be found at http://porh.psu.edu/prhaweb/
prhahome.htm.

Identifying and contacting a state senator or representa-
tive can be accomplished by accessing the Government and
Other Public Services white pages in a telephone book or
through a computer Web-based search. United States
congressional leaders may also be contacted. Information
on how to contact a specific representative in the U.S. House
of Representatives can be found at https://writerep.house.-
gov/writerep/welcome.shtml; U.S. Senators may be con-
tacted at http://www.senate.gov/reference/common/faq/
How_to_contact_senators.htm. Several advocacy resources
and Web sites of interest for pediatric nurses are summarized
in Table 4.
Implications and Conclusions

The potential negative impact of natural gas well drilling
on the environment and health of thousands of families and
children residing in the Marcellus Shale region in rural
Pennsylvania is disconcerting and served as this author's call
to action. Although the implications of this issue may not be
applicable to all environmental health concerns, it serves as a
model for how pediatric nurses can evaluate such problems
in their own communities and take action. Pediatric nurses
should feel confident in their ability to gather reliable
information about issues of concern and initiate the advocacy
role. To develop confidence, pediatric nurses may need
additional preparation to identify and assess potential
environmental issues related to their communities and
resources. The content of this article offers ideas for
involvement and some useful resources. Opportunities to
educate clients, the community, and legislators on the issues
of sustaining a healthy environment and working with
legislators to locally or globally create and implement
policies to protect the environment and the health of families
and children should not be missed.
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