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Hydraulic Fracturing Needs to End 
One of the emerging issues in the United States has to do with providing sufficient energy 

resources to fit the needs of the growing population. The U.S. population has nearly doubled in 

the last 61 years, going from 160.18 million in 1953 to 319.18 million by the end of 2014.1 As a 

result, just the sheer increase in the number of people would require more energy. Combine the 

population increase with the staggering dependence on oil and natural gas, and it becomes 

readily apparent that extracting sources of fuel for energy has an ever-increasing impact. As of 

2008, oil makes up about 40% of total energy consumption in the U.S., while natural gas makes 

up another 22%.2 Just to provide some further perspective, the U.S. only makes up about 5% of 

the world’s population while owning a third of the world’s automobiles.3 On top of that, the total 

mileage driven by Americans is projected to grow by 40% over the next two decades, heavily 

increasing demand for fuel.4 This projected increase in demand has been met through a 

corresponding increase in natural gas and oil supply through hydraulic fracturing, or fracking. 

Though fracking has been around for 60 years, recent innovations within the past decade have 

caused “U.S. shale (natural) gas production [to] increase 10-fold since the end of 2006,” as can 

be seen through the graph below:5,6 
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U.S. Shale Natural Gas Production (billions of cubic feet)
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 Indeed there have been several benefits to fracking (aside from the obvious increase in 

natural gas production), such as increased GDP due to more created jobs, and increased 

household savings in energy bills.7 However, fracking is a double-edged sword, in that while the 

U.S. reaps from its benefits, there are potentially severe adverse environmental effects. It is also 

important to note that fracking is carried out domestically, which would explain that in 2011, 

natural gas replaced coal as the U.S.’s biggest source of domestic energy produced.8 This means 

that the U.S. not only experiences all of the benefits, but it also suffers the brunt of the negative 

environmental consequences with regards to water supply and quality, greenhouse gas emissions, 

and even earthquakes.9 

 Given its heavy dependence on oil and natural gas, the U.S. cannot simply cut off these 

necessary resources completely without expecting dramatic consequences in the short term. At 

the same time, however, natural gas reserves are not infinitely abundant. Based on the 2012 rate 

of U.S. dry natural gas consumption of 26 trillion cubic feet per year, the U.S. would have 

enough natural gas to last another 84 years.10 This estimate assumes that the rate of natural gas 
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consumption remains constant, which is unlikely based on the below chart that illustrates a 

projected two-fold increase shale gas production; shale gas would account for nearly half of total 

U.S. natural gas production by 2040.11 Thus, not only are there environmental issues with 

fracking, but there are also limited natural gas reserves that prevent fracking from becoming a 

practical and permanent method to satisfy energy needs. 

U.S. Historic and Projected Natural Gas Production (trillions of cubic feet) 

 There have to be measures taken addressing both the environmental concerns and the 

natural gas shortage. There have already been many technological innovations and government 

regulations to mitigate the environmental impact of fracking.12 However, fracking must be 

slowly and gradually replaced through increased use of alternative energy sources. A 

fundamentally sound and thorough plan would take place over decades and would implement 

goals along the way to ensure proper transitioning towards alternative sources. Alternative 

sources are necessary, given that the environmental concerns caused by fracking affect the 

everyday lives of citizens both immediately and in the long-run. However, drastic changes to the 

utilization of fracking would have negative ramifications on both domestic and international 

economies, as well as energy security.13 First, the environmental concerns must be highlighted 

and taken into consideration. 
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Compromised Water Supply and Quality 

 The drilling technique of fracking has drawn heavy criticism, can lead to contaminated 

groundwater and drinking water.14 The actual process of fracking involves drilling up to 10,000 

feet into the earth and injecting millions of gallons of water, sand, and chemicals under high 

pressure in order to fracture shale formations and extract the natural gases trapped within the 

rocks themselves.15 The enormous amounts of water used in fracking operations strains water 

resources and contaminates wastewater.16 There are 59 different chemicals used in fracking.17 

Fracking allows for oil and gas companies to extract these resources in previously inaccessible 

areas, such as rural areas; thus, new infrastructures involving the processing, transportation, and 

delivery of oil and gas brings full-scale industrialization to previously rural landscapes.18 As 

such, improper set-up with gas wells and careless management of wastewater can lead to 

contamination of groundwater that can directly affect rural communities. According to 

ProPublica investigations, there are over 1000 cases of water contamination across seven states; 

some of these cases were caused by “well failures in which the concrete or steel meant to protect 

aquifers cracked under high pressure, causing chemicals to leak into the water supply”.19 

Methane is a prime example of an extremely hazardous natural gas that commonly leaks into the 

water supply. “In a study of 68 private drinking water wells in northeastern Pennsylvania and 

New York, methane contamination rose sharply with proximity to natural gas drilling and 

hydraulic fracturing … sites,” with average CH4 concentrations in shallow groundwater in active 

drilling areas falling within defined action level for hazard mitigation recommended by the U.S. 

Department of the Interior.20 Flammable levels of natural gas were common in nearby water 

supplies; in other words, one could light his/her tap water on fire. In terms of frequency of 

leakage, it is estimated that 2% of gas wells may end up contaminating groundwater.21Although 

in 2011 there have been stricter standards set by Pennsylvania for design, construction, and 

materials used in wells, a federal law passed in 2005 (“Halliburton loophole”) exempts fracking 

from the Safe Drinking Water Act, the Clean Water Act, and the Clean Air Act, and allows 

companies to not disclose chemicals used during the process.22,23 Thus, drilling companies have 
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been allowed to be careless with regards to proper treatment of wastewater and improper 

construction of gas wells which have allowed for the proliferation of the issue of water pollution. 

Air Pollution and Health Concerns 

 The environmental impact of fracking extends beyond concerns about water supply 

towards those of air quality. According to the Environmental Protection Agency’s Clean Air Act, 

Carbon Monoxide, Nitrogen Dioxide, Lead, Ozone (or smog), Particulate Matter, and Sulfur 

Dioxide are defined to be he six criteria air pollutants.24 Fracking directly produces many of 

these compounds, causing dangerously high levels toxic air pollution near drilling sites; some 

levels of smog in previously clean rural areas in Wyoming have been worse than that in 

downtown Los Angeles.26 Just in 2011 alone, the 14 leading fracking companies in the U.S. 

injected over 10 million gallons of more than 650 products that contained known and possible 

carcinogens deemed as hazardous air pollutants.27 Specifically, some of these products include 

volatile organic compounds, such as benzene, toluene, ethylbenzene, and xylene, carbon 

monoxide, hydrogen sulfide, nitrogen oxides, sulfur dioxide, naphthalene, hydrogen fluoride, 

lead, diesel fuel, sulfuric acid, crystalline silica, formaldehyde, and methane.28,29 Though the 

acute and chronic health effects of ingesting methane in water have not been studied extensively, 

the health detriments caused by methane gas in air are undeniable.30 Within confined spaces, 

methane can displace oxygen, causing asphyxiation.31 A study in the Environmental Health 

Perspectives journal found that “people living near natural-gas wells were more than twice as 

likely to report upper-respiratory and skin problems than those farther away”.32 Another study in 

2012 have shown that in areas of Texas where drilling has taken place for years, the high levels 

of ozone caused by methane have been shown to have a direct correlation to an increase in 

asthma from 7% to 25% in children.33 There are four other serious types of health problems, as 

identified by the Natural Resources Defense Council: birth defects, blood disorders, nervous 

system impacts, and even cancer.34 Considering that one in four Americans live within a mile of 

a gas or oil well, the impact of methane leaks is tremendous.35 In terms of birth defects, a study 

of Colorado areas with high concentrations of gas activity found that mothers who lived near 
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many oil and gas wells were 30% more likely to have babies with heart defects than mothers in 

other regions.36 Although there has not been definitive evidence to suggest that fracking is the 

cause of the increased birth defects, this study has not been formally rejected or debunked by the 

Environmental Health Perspectives journal.37 In terms of blood disorders, the levels of fracking-

produced benzene measured in multiple studies have raised concerns regarding permanent 

damage to blood-forming organs that would result in harm to bone marrow and anemia through 

chronic exposure.38 Some of the volatile organic compounds and hydrogen sulfide can cause 

neurological problems, including seizures and loss of consciousness.39 Cancer can be caused 

through repeated exposure to high levels of benzene, formaldehyde, and diesel particulates.40 It 

is clear that there are numerous health problems that have arisen from increased fracking. After 

thorough research and speculation, it would be reasonable to assume that many of these health 

impacts were unintended and unaccounted for in the initial goal of fracking. Thus, there may be 

other negative consequences from fracking that have not surfaced yet due to insufficient studies 

and time that has passed. Yes, there have been measures taken to minimize methane emissions 

and contain the volatile organic compounds through proper ventilation and storage.41 Companies 

are developing new technologies to minimize environmental impact.42 However, even today 

environmental issues are prevalent. For example, NBC News recently reported that nearly 

300,000 Pennsylvanian homes were found to have a first basement test result for radon 

concentrations that exceeded the EPA action level.43 There has been an upward trend in radon 

concentrations from 2004-2012, especially in homes built near drilling sites; though there is 

currently no way to prove that fracking directly caused an increase in radon levels, it is entirely 

possible that the radon could have been carried into homes through the natural gas and water 

used in fracking.44 Given the proportion of Americans that are susceptible to potential health 

problems due to living in close proximity of drilling sites and the burgeoning of fracking as a 

method utilized by drilling companies, these problems must be emphasized and explicitly stated. 
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Induced Earthquakes 

 Fracking has been associated with concerns over potentially induced earthquakes. For 

example, since 2009, the U.S. Geological Survey found that Oklahoma has had 300 times more 

earthquakes than in previous decades due to 300 million year old fault lines that have been 

reactivated.45 These fault lines are capable of producing 6.0 magnitude earthquakes, although the 

cause cannot be definitively attributed to fracking.46 These concerns have surfaced due to the 

process in which fracking is used. In order to extract hydrocarbons (natural gas) from shale 

formations, networks of open fractures must be established through the use of pressurized 

injection of water into the formation; thus, fracking intentionally induces micro earthquakes of 

magnitude less than 1.0.47Although the main portions of the fracking procedure has not 

produced many significant earthquakes in the Marcellus Shale, there is seismic hazard when it 

comes to disposing wastewater into injection wells and basement formations.48 This wastewater 

disposal may have contributed to the 5.7 magnitude earthquake that occurred in 2011 in central 

Oklahoma. The earthquake sequence initiated close to a pair of wastewater-injection wells where 

disposal operations began in 1993.49 Prior to 2010, no unusual seismic activity was detected in 

this region. It appears that the 2011 central Arkansas  and the 2011 Youngstown, Ohio 

earthquakes (magnitudes 4.7 and 4.0, respectively) were both induced by wastewater-injection 

wells.50 Again, although the actual fracking itself has only induced earthquakes that have all 

been below the damage threshold for modern building codes, the management of the wastewater 

in deep injection wells (which are the current method for disposal) can cause significant 

problems. 

Current Federal Regulations and Reform 

 There have been measures taken by the government in order to mitigate many of the 

issues described in this issue brief. The EPA started reporting on fracking and the Safe Drinking 

Water Act in 2000, and following the release of its study in 2004, the 2005 Energy Policy Act 

was passed, containing provisions of energy production, distribution, storage, efficiency, 

conservation, and research.52 The Clean Water Act regulates the treatment and discharge of shale 
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gas wastewater into surface water bodies.53 Under this act, facilities must obtain permits to 

discharge this wastewater, and direct discharge of wastewater pollutants from natural gas 

production is prohibited. However, the NRDC reported in 2012 that the Clean Water Act is not 

comprehensive due to the out of date standards and the lack of pretreatment requirements 

specifically for shale gas wastewater.54 The Safe Drinking Water Act deals more specifically 

with the underground injection of wastewater. Within the act, the Underground Injection Control 

program sets requirements for proper well siting, construction, and operation to minimize 

contamination of underground sources of drinking water.55 There are five classes of wells, each 

subject to different standards and requirements, that allow for proper disposal of flowback and 

produced water under different circumstances; class II wells, for example, provide regulations 

for fracking with diesel fuels.56 The Resource Conservation and Recovery Act theoretically 

regulates the handling and disposal of waste.57 However, because shale gas wastewater is not 

considered “hazardous” waste, natural gas operators that transport and handle this wastewater are 

not bound to RCRA regulations; thus, state regulation decides how this wastewater is handled.58 

 One note-worthy point to consider is the number of exemptions granted to the fracking 

process. As of 2012, fracking is exempt from seven major federal regulations: the Clean Water 

Act/Safe Drinking Water Act (due to the Halliburton loophole mentioned earlier),  the Resource 

Conservation and Recovery Act (gas exploration wastes are not subject to federal regulations 

regarding hazardous waste), the Superfund law (companies would not have to remedy the level 

of carcinogens released into the environment), the Comprehensive Environmental Response, 

Compensation, and Liability Act, the Resource Conservation and Recovery Act, the National 

Environmental Policy Act, and the Emergency Planning and Community Right-to-Know Act.59 

Granted, the infrastructure and regulations are out there; however, without proper enforcement of 

these acts, there is no incentive for oil companies to seek more environmentally friendly methods 

of drilling if these added technologies cut deeply into their profits. 

 Recently, there are proposed reforms to address some of these exceptions and other 

concerns with fracking. For example, until this year, there has yet to be enforced standards 

regarding air pollution caused by fracking. The EPA established air quality standards in 2012 that 
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would require oil and gas companies to capture toxic and climate-altering gases from storage 

sites, wells, and pipelines.60 These standards, effective as of this year, would “reduce emissions 

of volatile organic compounds by 190,000 to 290,000 tons per year and toxic air pollutants by 

12,000 to 20,000 tons a year”.61 Capturing methane from thousands of new wells would reduce 

greenhouse gas emissions by the equivalent of 28-44 million tons per year, which equates to 26% 

fewer emissions.62,63 Currently, the Obama administration is seeking to tighten fracking 

regulations and require oil companies to disclose what chemicals they use, effective June 2015.64 

Though efforts have been made by the Obama Administration to close the loopholes and 

exemptions granted to fracking companies, these measures have either yet to materialize or are in 

the infancy stages of implementation. Also, these measures do not have long term goals with 

regards to reduced levels of emissions. 

Proposed Solutions 

 Fracking should be completely terminated at some point. However, in determining a 

reasonable and comprehensive approach towards eliminating the use of fracking, the benefits 

that come from fracking cannot be ignored. That is, fracking cannot simply be immediately shut 

down without there being severe consequences with the economy. Given the current growing rate 

of shale gas production, an over-supplied market is expected, allowing for the export of excess 

domestic production; thus, lucrative liquid natural gas markets could open up internationally. As 

seen from the graph below, shutting down fracking would prevent excess domestic supplies and 

drastically change the projected exports of shale gas, which is not economically favorable.65 
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U.S. Projected Exports and Required Imports From Shutting Down Shale Gas 

(trillions of cubic feet) 

Shutting down U.S. fracking would result in a 9% drop in total world supply of shale gas, 

resulting in not just adverse economic effects, but also energy security and carbon emissions. The  

decreased domestic supplies for natural gas could cause U.S. household natural gas related costs 

to increase by at least 50% due to the need for increased imports.66 In terms of job security, the 

600,000 workers involved with shale gas and their $200 billion contribution to the GDP would 

disappear from the workforce.67 45% of total U.S. consumption would come from imports, 

which would have to come from the Middle East and Russia.68 Without significant contributions 

of energy from alternative green sources, there would be a forced shift towards an 11% increase 

in coal consumption worldwide as a means of compensating for the lack of natural gas. This shift 

would yield even more disastrous environmental effects in terms of greenhouse gas production, 

as natural gas power plants are actually 25% more efficient than modern coal power plants.69 

The premise behind all of the above points of concern is that there have to be other viable 

sources of energy developed ahead of time that can mitigate the backlash from losing natural gas 

supplies. These sources of energy should come from solar and wind. 

 Solar and wind technologies promise energy without any of the adverse environmental 

effects or dependence on other countries that comes with heavy utilization of coal and natural 

gas. In fact, the U.S. has enough wind resources to potentially produce 10 times the country’s 

existing energy needs.70 Yet, these “green” technologies have thus far contributed minimally to 
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the overall U.S. energy consumption. Upon closer inspection, the relatively high cost of wind 

turbines and solar panels can be attributed to a lack of development of their associated 

technologies. Construction of large wind farms started only in the late 1970s, with utility-scale 

solar technology even more recent.71 In addition, wind and solar sources produce power 

intermittently, which complicates large-scale utilization of this energy.72 Although clean energy 

serves as an excellent source in theory, the reality is that there have been quite a few 

complications that deter companies from switching completely over to green energy. However, 

new developments and improvements in technology have alleviated costs significantly, making 

solar and wind technologies competitive with those of coal and gas from a monetary standpoint. 

As of the end of 2014, the cost of utility-scale solar energy is as low as 5.6 cents per kilowatt-

hour, with wind as low as 1.4 cents. By contrast, natural gas comes as low as 6.1 cents, while 

coal is at 6.6 cents.73 The price of solar panels has dropped by 30% since 2010.74 Given that 

solar panels and wind turbines are relatively easy to install, an infrastructure of panels and 

turbines can be established fairly quickly. As for the intermittency problem, there have been 

developments that promise improved storage of energy and controls in order to have a consistent 

source of energy.75 A sustainable source of energy would diversify the energy portfolio, thus 

providing more energy security. In terms of creating jobs, the solar industry employs more than 

100,000 Americans and grew by 69% in 2010, making it one of the fastest growing sectors in the 

U.S..76 The economy has also been growing, considering that the U.S. was a net exporter of 

solar products in 2010 by $2 billion.77 The potential benefits that can be reaped by solar and 

wind energies are endless. 

 Developments towards solar and wind technologies are by no means a finished product. 

In 2011, renewable energy, which includes biomass, geothermal, and hydroelectric power in 

addition to solar and wind, only contributed 9% toward U.S. energy consumption.78 In other 

words, renewable technologies have not been developed enough for the U.S. to depend on them 

heavily. Thus, fracking should not be immediately shut down. Instead, fracking should be slowly 

reduced as a means of transitioning towards an era of predominantly clean energy. This can be 

accomplished through tighter regulations (as proposed by the Obama administration) as well as 
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increasingly hefty fees and penalties for reckless fracking. These negative incentives would 

eventually push oil companies away from fracking, given that fracking generates heavy 

economic interest. In the meantime, the national government should provide financial incentives 

to encourage the use of alternative energy. Whether it be through subsidies, start up funding, or 

tax breaks, the federal government can definitely spark initial growth of these technologies. 

Given the wide disparity in the levels of wind and sunlight throughout the country, it would be 

best to leave the logistics up to state governments. In order to keep furthering the growth of 

renewable energy, clear short-term and long-term quotas need to be established and incentivized. 

For example, energy from solar and wind in the U.S. is projected to triple by 2030 while the 

demand for electricity is expected to increase by 35%.79 There should be tax breaks given to 

states that are able to meet such demands. It is difficult to project realistic goals too far into the 

distant future. However, given the limited timeframe and resources for natural gas and oil, it is 

imperative that nearly all energy comes from renewable and clean sources within 75 years. 

Conclusion 

 Fracking, on the surface, appears to the be a viable solution for U.S. energy needs. 

However, further investigation reveals that there are numerous adverse environmental effects that 

may be caused by fracking. Ultimately, fracking needs to stop in a comprehensive and well-

thought out manner. The benefits of fracking cannot be denied, and there would be substantial 

consequences if fracking were to be immediately terminated. However, renewable energy in the 

form of solar and wind technologies can mitigate every concern raised by the elimination of 

fracking (energy security, diversity of energy portfolio, job and export growth), while still 

providing many of the same economic and energy benefits. Thus, the best way to move forward 

would be to slowly develop renewable energy through financial incentives while also 

discouraging the use of fracking. 
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