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the primary focus of today s hearing is our study on hydraulic fracturing and hydraulic fracturing so far as i understand it or fracking is
the process by which water sand and a small amount of additives are pumped into a well to create enough pressure to fracture formations
deep within the earth that is pretty simple but that is what they wrote out for me to say here advances in this 60 year old technology
combined with horizontal drilling have transformed the production of natural gas along with the natural gas industry access to shale gas
that was until recently uneconomical and technically unrecoverable is driving state and local economic growth all around the country
with providing new sources of domestic energy to meet growing demand as with all energy development deep gas drilling is not without
risk and concerns about potential environmental effects this has to be examined

this book examines the underlying mechanics of creating a fracture from vertical or deviated wellbores and the propagation of a hydraulic
fracture in the reservoir

mechanics of hydraulic fracturing comprehensive single volume reference work providing an overview of experimental results and
predictive methods for hydraulic fracture growth in rocks mechanics of hydraulic fracturing experiment model and monitoring provides a
summary of the research in mechanics of hydraulic fractures during the past two decades plus new research trends to look for in the
future the book covers the contributions from theory modeling and experimentation including the application of models to reservoir
stimulation mining preconditioning and the formation of geological structures the four expert editors emphasize the variety of diverse
methods and tools in hydraulic fracturing and help the reader understand hydraulic fracture mechanics in complex geological situations to
aid in reader comprehension practical examples of new approaches and methods are presented throughout the book key topics covered in
the book include prediction of fracture shapes sizes and distributions in sedimentary basins plus their importance in petroleum industry
real time monitoring methods such as micro seismicity and trace tracking how to uncover geometries of fractures like dikes and veins
fracture growth of individual foundations and its applications researchers and professionals working in the field of fluid driven fracture
growth will find immense value in this comprehensive reference on hydraulic fracturing mechanics

hydraulic fracturing impacts and technologies a multidisciplinary perspective serves as an introduction to hydraulic fracturing and
provides balanced coverage of its benefits and potential negative effects presenting a holistic assessment of hydraulic fracturing and its

environmental impacts this book chronicles the history and development of un

there is a strong need for innovation and the development of viable renewable energy sources recent technological advances now allow
natural gas supplies previously believed inaccessible or nonexistent to be discovered mined and processed for both industrial and
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consumer use the technology a controversial process that is alternatively called hydraulic fracturing fracking fracing or hydrofracking has
greatly expanded natural gas production in the united states presenting a balanced discussion environmental impacts of hydraulic
fracturing is a comprehensive guide to all aspects of hydraulic fracturing used to extract natural gas along with gas exploration and
production in various shale fields as the use of hydraulic fracturing has grown concerns about its environmental and public health impacts
have also increased one of the most significant concerns being the fluids that are injected into rock formations to cause the fracturing
contain potentially hazardous chemical additives the book covers all facets of the issue including ongoing controversies about the
environmental and operator safety issues arising from possible water pollution drinking water contamination on the job safety hazards
and harmful chemical exposure to workers and residents near well areas the author discusses both the pros and cons of hydraulic
fracturing explaining the process in great detail he describes the benefits of hydraulic fracturing and its importance in making the united
states energy independent by drilling for its own resources as well as the potential impacts to the surrounding environment the text also
includes suggestions and recommendations on how to mitigate environmental damage arguably the first book of its kind this is the go to
text on the use and impacts of hydraulic fracturing

hydraulic fracturing was first developed in the united states during the 1940s and has since spread internationally a proven technology that
is reaching deeper and tighter formations hydraulic fracturing now delivers hydrocarbons from fields previously considered economically
unviable essentials of hydraulic fracturing focuses on consolidating the fundamental basics of fracturing technology with advances in
extended horizontal wellbores and fracturing applications it provides the essentials required to understand fracturing behavior and offers
advice for applying that knowledge to fracturing treatment design and application essentials of hydraulic fracturingis a long awaited text
for petroleum engineering students industry wide hydraulic fracturing training courses or seminars and practicing fracturing treatment
engineers features include understanding of fracture propagation geometry and fracture conductivity and how it affects treatment results a
focus on safety and environmental prudence economic optimization of fracturing treatments fracturing fluid system and propping agent
performance important considerations in designing the fracture treatment for both vertical and horizontal wellbores algorithms and
examples pertinent to treatment design and analysis pre and post fracturing approaches and diagnostics for evaluating treatment
performance hydraulic fracturing model construction and applicability comparative design examples construction of spreadsheet
calculations key to treatment designs

this book explores the history techniques and materials used in the practice of induced hydraulic fracturing one of today s hottest topics
for the production of natural gas while examining the environmental and economic impact you can t squeeze blood from a turnip but you
can release trapped natural gas from rock at least that is what is being accomplished now throughout north america natural gas that is
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primarily methane has been proven to be an excellent fuel source it can be safely burned to create heat to power engines boilers in
factories and homes as well as powering turbines for generating electricity projections on natural gas volumes trapped underground
suggest a nearly inexhaustible supply of this product yet with such abundance comes controversy a popular and economical technique
relies on the gas from subterranean sources and requires fracturing rock bed this process is actually carried out naturally every day with
water or magma magma may flow into rock beds superheating water to generate steam the resulting pressure of the expanding water
molecules can be so great it can lift and separate thousands of tons of rock deep beneath the earth s surface this same practice can be
carried out artificially induced using high powered pumps and various liquid compounds this technique combined with new horizontal
directional drilling machines have enabled the harvest and distribution of natural gas but at what cost does this practice contribute to
greenhouse gas does it create earthquakes does it contaminate the groundwater supply these are important issues surrounding hydraulic
fracturing and they are covered here in detail

natural gas plays a key role in our nation s clean energy future the united states has vast reserves of natural gas that are commercially
viable as a result of advances in horizontal drilling and hydraulic fracturing technologies which enable greater access to gas in rock
formations deep underground these advances have spurred a significant increase in the production of both natural gas and oil across the
country responsible development of america s oil and gas resources offers important economic energy security and environmental
benefits however as the use of hydraulic fracturing has increased so have concerns about its potential human health and environmental
impacts especially for drinking water in response to public concern the us house of representatives requested that the us environmental
protection agency epa conduct scientific research to examine the relationship between hydraulic fracturing and drinking water resources
in 2011 the epa began research under its plan to study the potential impacts of hydraulic fracturing on drinking water resources the
purpose of the study is to assess the potential impacts of hydraulic fracturing on drinking water resources if any and to identify the
driving factors that may affect the severity and frequency of such impacts scientists are focusing primarily on hydraulic fracturing of
shale formations to extract natural gas with some study of other oil and gas producing formations including tight sands and coalbeds the
epa has designed the scope of the research around five stages of the hydraulic fracturing water cycle each stage of the cycle is associated
with a primary research question water acquisition what are the possible impacts of large volume water withdrawals from ground and
surface waters on drinking water resources chemical mixing what are the possible impacts of hydraulic fracturing fluid surface spills on
or near well pads on drinking water resources well injection what are the possible impacts of the injection and fracturing process on
drinking water resources flowback and produced water what are the possible impacts of flowback and produced water collectively
referred to as hydraulic fracturing wastewater surface spills on or near well pads on drinking water resources wastewater treatment and
waste disposal what are the possible impacts of inadequate treatment of hydraulic fracturing wastewater on drinking water resources this
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report describes 18 research projects underway to answer these research questions and presents the progress made as of september 2012
for each of the projects information presented as part of this report cannot be used to draw conclusions about potential impacts to drinking
water resources from hydraulic fracturing the research projects are organized according to five different types of research activities
analysis of existing data scenario evaluations laboratory studies toxicity assessments and case studies

there is a strong need for further innovation and the development of viable renewable energy sources recent technological advances now
allow natural gas supplies previously believed inaccessible or nonexistent to be discovered mined and processed for both industrial and
consumer use the technology a controversial process called hydraulic fracturing has greatly expanded natural gas production in the united
states and elsewhere as these practices have become more commonplace concerns about the related environmental and public health
impacts have also increased one of the most significant concerns regarding the fluids that are injected into rock formations to cause the
fracturing which contain potentially hazardous chemical additives environmental impacts of hydraulic fracturing is a balanced and
comprehensive guide to all aspects of hydraulic fracturing and covers all facets of the issue including ongoing controversies about
possible water pollution drinking water contamination and the potential for harmful chemical exposure the author discusses both the pros
and cons of hydraulic fracturing explaining the process in great detail arguably the first book of its kind this is the go to text on the use
and impacts of hydraulic fracturing includes suggestions and recommendations on how to mitigate environmental damage caused by
hydraulic fracturing weighs the pros and cons of hydraulic fracturing describes the benefits of hydraulic fracturing and its importance for
potential energy independence largely updated for this new second edition

hydraulic fracturing is a technique used to recover oil and natural gas from underground low permeability rock formations hydraulic
fracturing involves pumping fluids primarily water and a small portion of chemicals along with sand or other proppant under high
pressure into rock formations to crack them and allow the resources inside to flow to a production well the technique has been the subject
of controversy because of the potential effects that hydraulic fracturing and related oil and gas production activities may have on the
environment and health this book focuses on selected legal issues related to the use of hydraulic fracturing it examines some of the
requirements for hydraulic fracturing contained in major federal environmental laws and also provides an overview of issues involving
state pre emption of local zoning authority as well as state law

presents an up to date description of current and new hydraulic fracturing processes details emerging technologies such as fracture
treatment design open hole fracturing screenless completions sand control fracturing completions and productivity covers environmental
impact issues including geological disturbance chemicals used in fracturing general chemicals toxic chemicals and air water land and
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health impacts provides many process diagrams as well as tables of feedstocks and their respective products

due to the finite nature of petroleum resources and depletion of conventional reservoirs the exploitation of unconventional resources has
been a key to meeting world energy needs natural gas a cleaner fossil fuel compared to oil and coal has an increasing role in the energy
mix it is expected that the peak global natural gas production will remain between 3 7 6 1 trillion m3 per year between 2019 and 2060
therefore addressing the technical challenges posed by reservoir exploitation technologies in an environmentally responsible manner is
critical for efficient energy production and energy secure of the world

hydraulic fracturing has helped to expand natural gas production in the united states unlocking large natural gas supplies in shale and
other unconventional formations across the country as a result of hydraulic fracturing and advances in horizontal drilling technology
natural gas production in 2010 reached the highest level in decades according to new estimates by the energy information administration
eia the united states possesses natural gas resources sufficient to supply the united states for approximately 110 years as the use of
hydraulic fracturing has grown so have concerns about its environmental and public health impacts one concern is that hydraulic
fracturing fluids used to fracture rock formations contain numerous chemicals that could harm human health and the environment
especially if they enter drinking water supplies the opposition of many oil and gas companies to public disclosure of the chemicals they
use has compounded this concern

this book provides updated fundamentals and more recent technology used during a common hydraulic fracturing procedure meant for
technical and non technical professionals interested in the subject of hydraulic fracturing the book provides a clear and simple
explanation of the technology and related issues to promote the safe development of petroleum reserves leading to energy independence
throughout the world the developments of hydraulic fracturing technology were coupled to the excitement of the rapid discoveries of gas
shale around the world that could suddenly be produced economically and efficiently the goal of this book is to advance hydraulic
fracturing technology that is effective in its purpose and sustainable in its impacts on communities and environments by bringing together
hydraulic fracturing experts not only from the oil and gas industry but also from other application areas of hydraulic fracturing such as
mining and geothermal energy production

this open access book is the first to consider the effect of non uniform fluid pressure in hydraulic fractures the book covers the key topics
in the process of hydraulic fracture nucleation growth interaction and fracture network formation laboratory experiments and theoretical
modeling are combined to elucidate the formation mechanism of complex fracture networks this book is suitable for master s ph d
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students scientists and engineers majoring in rock mechanics and petroleum engineering who need to use a more reliable model to predict
fracture behavior

the theory and application of hydraulic fracturing provides an examination of classical fracturing theory as it applies to subsurface
formations that produce oil and gas the book progresses from the early chapters which discuss such items as pre treatment evaluation and
characterization of the reservoir to the selection of appropriate fluids and proppants and concludes with design and post treatment
analysis theory is presented so that a novice who knows little to nothing about hydraulic fracturing can comprehend the subject however
the book also addresses the topics in such a way that a practicing professional who designs hydraulic fracture treatments on a daily basis
will find the book a critical addition to his desktop applied theory is an important concept to the authors the authors take a unique
approach by providing not only classical hydraulic fracturing theory but also an analysis at the end of each chapter which discusses the
fallacies associated with the standard understanding of the chapter topic anyone who is involved in the practice of hydraulic fracturing
realizes that there are many issues and problems with hydraulic fracturing that the industry has yet to fully understand this book seeks to
span that gap and prepare the reader for overcoming these obstacles

hydraulic fracturing is a technique used to recover oil and natural gas from underground low permeability rock formations its use along
with horizontal drilling has been responsible for an increase in estimated u s oil and natural gas reserves hydraulic fracturing and related
oil and gas production activities have been controversial because of their potential effects on public health and the environment several
environmental statutes have implications for the regulation of hydraulic fracturing by the federal government and states
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