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WHAT IS HYDRAULIC FRACTURING? 
Hydraulic fracturing is one of the final components of the overall drilling procedure and is used far below 
ground surface (often more than a mile) to allow the recovery of oil and gas. It is often confused with the entire 
drilling practice, but it is just one part. This fact sheet explains what hydraulic fracturing is, describes what 
concerns stakeholders have with the process, provides some technical explanations, and discusses the 
regulatory framework. Hydraulic fracturing is often referred to as “fracing,” pronounced fracking. 
 
WHY DO WE NEED HYDRAULIC FRACTURING? 
Hydraulic fracturing is a critical part of the oil and gas production process; it allows wells to produce that 
would otherwise be uneconomical. It therefore allows us to maximize our domestic resource and get the most 
of the oil and gas infrastructure that is in place. It is estimated that up to 90 percent of the wells currently 
operating today have been hydraulically fractured. Without this technique, thousands of wells across the 
country would be closed, thereby reducing our domestic production, failing to make the most of our oil and gas 
infrastructure, and negatively impacting the local economies.  
 
WHAT ARE CONCERNS WITH HYDRAULIC FRACTURING? 
Many stakeholders are concerned that hydraulic fracturing may create pathways to underground sources of 
drinking water (called aquifers) and release hydraulic fracturing fluids into those aquifers. The oil and gas 
industry and the agencies that regulate us are committed to preventing these pathways and any kind of release 
to groundwater. Individual, community, and environmental health and safety are our priority! There is a robust 
regulatory framework in place to prevent any environmental effects. In addition, our industry takes every 
precaution in its pre-drilling well design and actual operations to prevent any release to the environment. Both 
the regulatory framework and the precautions that we take are described further in this fact sheet. 
 
LET’S GET TECHNICAL 
Individuals often confuse the entire drilling process with hydraulic fracturing. Because the drilling process is 
already extensively regulated, it is important to clarify exactly what we are talking about when we discuss 
hydraulic fracturing.  

First, let’s describe drilling. For the vast majority of wells drilled onshore in the United States, drilling a well 
involves two key components: the first or top part of the hole (or surface hole) is drilled at least 50 feet below 
all known drinking water supplies and has a hole size of approximately 12 ¼ inches in diameter. 

This boring is lined with a layer of heavy steel casing and encased in cement.  For all wells drilled, the cement 
sheath is created by pumping a cement slurry down and around the steel casing and back to the surface.
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When this cement solidifies, it provides a solid barrier of cement and steel 
casing isolating all potable water zones from the drilling and fracturing 
fluids used in the remainder of the drilling process. The second 
component involves drilling a smaller concentric hole (usually 8 ½ inches 
or smaller) an additional 5,000 to 10,000 feet to the proposed 
hydrocarbon bearing zones. This part of the hole is also lined with a string 
of heavy steel casing (also known as the production casing or long string) 
and is run inside the surface casing to the total depth of the well drilled 
and then totally encased with cement through and across all the oil and 
gas (hydrocarbon) formations. These two concentric strings of steel casing 
(surface casing and production casing) are totally encased with concrete 
that prevents all fracturing fluids and hydrocarbons from migrating up to 
the shallow aquifers near the surface.  
 
For some formations, hydraulic fracturing is needed to facilitate the 
removal of the hydrocarbons located more than a mile or more below 
ground level. Now, we’ll describe that process. First, the finished well bore 
construction as described above is tested with hydrostatic pressure 
greater than that calculated to occur during the fracturing treatment 
process itself. This measured pressure is monitored for a period of time 
(usually 15 to 30 minutes) to ensure that there are no leaks and well bore 
integrity has been obtained. Once this pressure test passes the designed 
engineering specifications, small holes or perforations are mechanically 
punched through the steel and cement directly into the hydrocarbon 
bearing formation. Hydraulic fluids are then pumped under pressure 
down the cement encased well exiting through the mechanical 

perforations and directly into the prospective formation. This fluid (99.5 percent water) opens or enlarges any 
natural fractures in the rock at the depth of the hydrocarbon formation. These fractures are initiated in the 
hydrocarbon formation near the bottom of the well and usually extend laterally several hundred feet within the 
reservoir rock. As the formation begins to fracture, a “propping agent” (usually sand carried by a high-viscosity 
additive) follows the first fluid and is pumped into the created fractures to keep them from closing completely 
when the pumping pressure is released. The oil or natural gas then uses these created “hydraulic fractures” to 
move through the rock pore space to the production well. The production well as described above serves as the 
conduit to bring the hydrocarbons to the surface.  
 
THE FRAC ACT 
In March of 2011, Representative Diana DeGette and Senator Robert Casey introduced the Fracturing 
Responsibility and Awareness of Chemicals Act of 2011 FRAC Act (HR 1084 and S 587).  Both bills place all 
hydraulic fracturing activities under the Safe Drinking Water Act and require that oil and gas operators 
disclose all HF chemicals and fluids. 
 
The proponents of the bill claim that the regulatory framework established by states’ environmental regulatory 
bodies are not sufficient to protect the environment, water, or health.  They also do not accept as true the 
conclusions of the states’ oil and gas environmental scientists and engineers that there has been no verified 
instance of hydraulic fracturing harming groundwater.   
 
There is a general misunderstanding that the bipartisan 2005 Energy Bill exempted oil and gas activities from 
the Safe Drinking Water Act (SDWA).  It was never intended to be subject to the SDWA and it has never been 
regulated under the SDWA – not in the 60-year history of the technology, the 40-year history of the U.S. 
Environmental Protection Agency (EPA), or the 36-year history of the law.  

Figure 1: Layers of cement and steel 

casing of a typical well 
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To be clear, hydraulic fracturing fluids are NEVER injected into drinking water aquifers.  Hydraulic fracturing is 
a safe, highly engineered, and thoroughly regulated process.  The process requires competent and 
knowledgeable supervision by regulators familiar with geologic conditions and technical specifications.  
Fortunately, in Colorado, every aspect of drilling is regulated by the Colorado Oil & Gas Conservation 
Commission (COGCC), the state agency with technical knowledge of Colorado’s geological basins. Under 
Colorado rules, operators must provide all the chemical details to the state regulatory agency and health 
professionals if requested for an incident or emergency.  Additionally, industry best management practices and 
state regulation emphasize preventing groundwater contamination in the two most important areas: surface 
fluid management and well casing and cementing. 
 
Despite the bill sponsors assertions that water wells are being contaminated by HF, the EPA, Ground Water 
Protection Council, Interstate Oil and Gas Compact Commission, the Association of American State Geologists, 
the COGCC, and 13 other State oil and gas regulatory bodies have said that HF is safe; there has not been any 
instance or case of groundwater contamination by the use of HF. 

STUDIES 
The U.S. Environmental Protection Agency (EPA) has begun planning that will begin a second study “to 
investigate the potential adverse impact that hydraulic fracturing may have on water quality and public 
health.” The study is expected to have preliminary results by 2012, with a final deadline of 2014.  
 
Previous studies conducted by respected authorities have all concluded that hydraulic fracturing is safe. EPA 
(2004), the Ground Water Protection Council (2009), and the Interstate Oil and Gas Compact Commission 
(2002) have all found hydraulic fracturing non-threatening to the environment or public health. 
 
REGULATORY OVERSIGHT 
There is a lot of misunderstanding about what is and is not regulated in drilling and hydraulic fracturing –so 
we’ve provided a step-by-step overview.  
 

1. In Colorado, operators have to apply to get a permit to drill describing all of their surface and downhole 
activities through the Colorado Oil and Gas Conservation Commission (COGCC). This includes well 
design, location, spacing, operation, water management and disposal, waste management and disposal, 
air emissions, wildlife impacts, surface disturbance, and worker health and safety.  

2. COGCC oversees all drilling operations including prevention of surface spills, ensuring adequate 
cementing through cement bond logs and mechanical integrity tests, and monitoring the surface casing 
and production casing annulus (bradenhead) during fracturing operations for signs of any fluids 
migration.  

3. Information related to the contents of hydraulic fracturing are disclosed to the COGCC by operators. In 
the case of a release, COGCC provides this information to emergency response or health personnel.  

4. State-level oversight and enforcement is important because drilling practices vary according to the 
unique geological characteristics of the region. State-level scrutiny ensures that agency officials 
understand the operations in each basin. By law, state regulations must be at least as protective as 
federal standards. 

CONCERNS WITH FRACTURING FLUIDS 
First, stakeholders are concerned about what is in these fluids. Fracturing fluids vary based on the specific 
requirements of the formation, but they generally contain 99.5 percent water and sand. The remaining 
chemicals are used to facilitate the flow of sand into the formation. These chemicals pose serious hazards when 
full strength, and our operators handle them extremely carefully to ensure personnel health and safety is 
protected and surface spills are 
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prevented. The types of chemicals used in fracturing 
are described below. Remember – in fracturing, all 
chemicals combined are diluted to less than one half 
of one percent of the fluid! 
 
Second, stakeholders are concerned about the 
potential of fracturing fluids to be released into 
underground sources of drinking water from the 
fractures created in the hydrocarbon formation. In 
fact, fracturing has too small of an area of influence to 
release fluids through thousands of feet of rock to 
reach underground aquifers. The volume of fluid for 
each fracture treatment is individually designed to 
impact a few hundred feet of lateral growth in the 
reservoir, not thousands of vertical feet.  
 
In reality, our industry has to focus on two areas to 
prevent impacting underground sources of drinking 

water: (1) preventing surface spills, and (2) ensuring casing protection. Both of these areas are currently 
regulated in Colorado. We work closely with regulatory agencies and communities to continue to prevent 
releases in these areas. 
 

 
Figure 3: “Modern Shale Gas Development in the United States: A Primer” U.S. Department of Energy Office of Fossil Energy and 

National Energy Technology Laboratory. April 2009 and Chesapeake Energy 

Figure 2: Horizontal wells extending 7000+ feet to reach shale 

formations 


