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This final report provides a review and synthesis of available scientific information
concerning the relationship between hydraulic fracturing activities and drinking water
resources in the United States. The report is organized around activities in the hydraulic
fracturing water cycle and their potential to impact drinking water resources. The stages
include: (1) acquiring water to be used for hydraulic fracturing (Water Acquisition), (2)
mixing the water with chemical additives to prepare hydraulic fracturing fluids (Chemical
Mixing), (3) injecting the hydraulic fracturing fluids into the production well to create
fractures in the targeted production zone (Well Injection), (4) collecting the wastewater
that returns through the well after injection (Produced Water Handling), and (5)
managing the wastewater via disposal or reuse methods (Wastewater Disposal and
Reuse). EPA found scientific evidence that hydraulic fracturing activities can impact
drinking water resources under some circumstances. The report identifies certain
conditions under which impacts from hydraulic fracturing activities can be more frequent
or severe.
A comprehensive overview of the key geologic, geomechanical and engineering
principles that govern the development of unconventional oil and gas reservoirs.
Covering hydrocarbon-bearing formations, horizontal drilling, reservoir seismology and
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environmental impacts, this is an invaluable resource for geologists, geophysicists and
reservoir engineers.
Many aspects of hydraulic proppant fracturing have changed since its innovation in
1947. The main significance of this book is its combination of technical and economical
aspects to provide an integrated overview of the various applications of proppants in
hydraulic fracturing, and gravel in sand control. The monitoring of fractures and gravel
packs by well-logging and seismic techniques is also included. The book's extensive
coverage of the subject should be of special interest to reservoir geologists and
engineers, production engineers and technologists, and well log analysts.
Over roughly the past decade, oil and gas production in the United States has surged
dramatically—thanks largely to technological advances such as high-volume hydraulic
fracturing, more commonly known as “fracking.” This rapid increase has generated
widespread debate, with proponents touting economic and energy-security benefits and
opponents highlighting the environmental and social risks of increased oil and gas
production. Despite the heated debate, neither side has a monopoly on the facts. In this
book, Daniel Raimi gives a balanced and accessible view of oil and gas development,
clearly and thoroughly explaining the key issues surrounding the shale revolution. The
Fracking Debate directly addresses the most common questions and concerns
associated with fracking: What is fracking? Does fracking pollute the water supply? Will
fracking make the United States energy independent? Does fracking cause
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earthquakes? How is fracking regulated? Is fracking good for the economy? Coupling a
deep understanding of the scholarly research with lessons from his travels to every
major U.S. oil- and gas-producing region, Raimi highlights stories of the people and
communities affected by the shale revolution, for better and for worse. The Fracking
Debate provides the evidence and context that have so frequently been missing from
the national discussion of the future of oil and gas production, offering readers the tools
to make sense of this critical issue.
Hydraulic fracturing is a technique used to free oil and natural gas trapped underground
in low-permeability rock formations by injecting a fluid under high pressure in order to
crack the formations. The composition of a fracturing fluid varies with the nature of the
formation, but typically contains mostly water; a proppant to keep the fractures open,
such as sand; and a small percentage of chemical additives. Some of these additives
may be hazardous to health and the environment. The Shale Gas Production
Subcommittee of the Secretary of Energy Advisory Board (SEAB) has recommended
public disclosure, on a well-by-well basis, of all the chemical ingredients added to
fracturing fluids, with some protection for trade secrets. This book provides an overview
of current and proposed laws and regulations at the state and federal levels that require
the disclosure of the chemicals added to the fluid used in hydraulic fracturing.
Petroleum Engineer's Guide to Oil Field Chemicals and Fluids is a comprehensive
manual that provides end users with information about oil field chemicals, such as
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drilling muds, corrosion and scale inhibitors, gelling agents and bacterial control. This
book is an extension and update of Oil Field Chemicals published in 2003, and it
presents a compilation of materials from literature and patents, arranged according to
applications and the way a typical job is practiced. The text is composed of 23 chapters
that cover oil field chemicals arranged according to their use. Each chapter follows a
uniform template, starting with a brief overview of the chemical followed by reviews,
monomers, polymerization, and fabrication. The different aspects of application,
including safety and environmental impacts, for each chemical are also discussed
throughout the chapters. The text also includes handy indices for trade names,
acronyms and chemicals. Petroleum, production, drilling, completion, and operations
engineers and managers will find this book invaluable for project management and
production. Non-experts and students in petroleum engineering will also find this
reference useful. Chemicals are ordered by use including drilling muds, corrosion
inhibitors, and bacteria control Includes cutting edge chemicals and polymers such as
water soluble polymers and viscosity control Handy index of chemical substances as
well as a general chemical index
Advances in theories, methods and applications for shale resource use Shale is the
dominant rock in the sedimentary record. It is also the subject of increased interest
because of the growing contribution of shale oil and gas to energy supplies, as well as
the potential use of shale formations for carbon dioxide sequestration and nuclear
Page 4/27

Read Book Hydraulic Fracturing An Overview And A Geomechanical
Approach
waste storage. Shale: Subsurface Science and Engineering brings together geoscience
and engineering to present the latest models, methods and applications for
understanding and exploiting shale formations. Volume highlights include: Review of
current knowledge on shale geology Latest shale engineering methods such as
horizontal drilling Reservoir management practices for optimized oil and gas field
development Examples of economically and environmentally viable methods of
hydrocarbon extraction from shale Discussion of issues relating to hydraulic fracking,
carbon sequestration, and nuclear waste storage

Petroleum engineers continue to need cost saving and environmentally
sustainable products and methods for today’s hydraulic fracturing operations.
Hydraulic Fracturing Chemicals and Fluid Technology, Second Edition, continues
to deliver an easy-to-use manual of fluid formulations to meet specific job needs.
Enhanced with more environmental aspects, this reference helps engineers and
fluid specialists select and use the appropriate chemicals for any hydraulic
fracturing job. New information concerning nanotechnology applications such as
wellbore sealant and proppants are added to enhance operations in a
sustainable manner while saving on production costs. Other updates include low
recovery of fracturing water in shale, surfactants for waterless hydraulic
fracturing, and expanded produced water treatment. Rounding out with updated
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references and patents for easy reference, Hydraulic Fracturing Chemicals and
Fluid Technology, Second Edition, gives engineers a critical guide on selecting
better products to boost productions while strengthening environmental
enhancement and consideration. Gain insight with new information surrounding
environmental contamination and produced water treatment methods Save on
production costs with new nanoparticle-enhanced fluids and applications
Eliminate guesswork with systematic approach to fluid technology organized by
project need
This book offers a basic yet comprehensive introduction to the completion and
reservoir engineering aspects of hydraulic fracture stimulation.
This book provides a balanced discussion about the wastewater generated by
hydraulic fracturing operations, and how to manage it. It includes an in-depth
discussion of the hydraulic fracturing process, the resulting water cycle, and the
potential risks to groundwater, soil, and air. The “fracking” process involves
numerous chemicals that could potentially harm human health and the
environment, especially if they enter and contaminate drinking water supplies.
Treatment, reuse, and disposal options are the focus, and several case studies
will be presented. The book also discusses the issues of the large amounts of
water required for drilling operations, the impacts on water-sensitive regions.
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Petroleum Rock Mechanics: Drilling Operations and Well Design, Second
Edition, keeps petroleum and drilling engineers centrally focused on the basic
fundamentals surrounding geomechanics, while also keeping them up-to-speed
on the latest issues and practical problems. Updated with new chapters on
operations surrounding shale oil, shale gas, and hydraulic fracturing, and with
new sections on in-situ stress, drilling design of optimal mud weight, and wellbore
instability analysis, this book is an ideal resource. By creating a link between
theory with practical problems, this updated edition continues to provide the most
recent research and fundamentals critical to today’s drilling operations. Helps
readers grasp the techniques needed to analyze and solve drilling challenges, in
particular wellbore instability analysis Teaches rock mechanic fundamentals and
presents new concepts surrounding sand production and hydraulic fracturing
operations Includes new case studies and sample problems to practice
Rocks mechanics legend Erle Donaldson, along with colleagues Waqi Alam and
Nasrin Begum from the oil and gas consultant company Tetrahedron, have
authored this handbook on 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
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issues to promote the safe development of petroleum reserves leading to energy
independence throughout the world.
Unconventional Oil and Gas Resources Handbook: Evaluation and Development
is a must-have, helpful handbook that brings a wealth of information to engineers
and geoscientists. Bridging between subsurface and production, the handbook
provides engineers and geoscientists with effective methodology to better define
resources and reservoirs. Better reservoir knowledge and innovative
technologies are making unconventional resources economically possible, and
multidisciplinary approaches in evaluating these resources are critical to
successful development. Unconventional Oil and Gas Resources Handbook
takes this approach, covering a wide range of topics for developing these
resources including exploration, evaluation, drilling, completion, and production.
Topics include theory, methodology, and case histories and will help to improve
the understanding,integrated evaluation, and effective development of
unconventional resources. Presents methods for a full development cycle of
unconventional resources, from exploration through production Explores
multidisciplinary integrations for evaluation and development of unconventional
resources and covers a broad range of reservoir characterization methods and
development scenarios Delivers balanced information with multiple contributors
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from both academia and industry Provides case histories involving geological
analysis, geomechanical analysis, reservoir modeling, hydraulic fracturing
treatment, microseismic monitoring, well performance and refracturing for
development of unconventional reservoirs
Environmental Issues Concerning Hydraulic Fracturing, Volume One captures
the state-of-the-art research currently used to evaluate the potential impact of
unconventional gas and oil gas extraction processes. Topics in this
comprehensive guide on the topic include chapters on The Human Health
Implications of Unconventional Oil and Gas Development, The use of Noble Gas
Analysis and other Forensic Techniques in Characterizing Contamination
Pathways Associated with Oil and Gas Development, Well Integrity,
Contamination Mechanisms and Groundwater Impacts Associated with
Unconventional Oil and Gas Development, and Advances in Fracturing and Well
Construction: Improving Efficiency and Reducing Risks. This serial explores a
wide breadth of emerging and state-of-the-art technologies used to study the
potential environmental impact and various processes in the massive industrial
process of shale exploration and resource extraction. Covers a wide breadth of
emerging and state-of-the-art technologies Includes contributions from an
International board of authors Provides a comprehensive set of reviews, covering
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the potential impact of unconventional gas and oil gas extraction processes
Hydraulic Fracturing in Unconventional Reservoirs: Theories, Operations, and
Economic Analysis, Second Edition, presents the latest operations and
applications in all facets of fracturing. Enhanced to include today’s newest
technologies, such as machine learning and the monitoring of field performance
using pressure and rate transient analysis, this reference gives engineers the full
spectrum of information needed to run unconventional field developments.
Covering key aspects, including fracture clean-up, expanded material on
refracturing, and a discussion on economic analysis in unconventional reservoirs,
this book keeps today's petroleum engineers updated on the critical aspects of
unconventional activity. Helps readers understand drilling and production
technology and operations in shale gas through real-field examples Covers
various topics on fractured wells and the exploitation of unconventional
hydrocarbons in one complete reference Presents the latest operations and
applications in all facets of fracturing
Applied Petroleum Geomechanics provides a bridge between theory and practice
as a daily use reference that contains direct industry applications. Going beyond
the basic fundamentals of rock properties, this guide covers critical field and lab
tests, along with interpretations from actual drilling operations and worldwide
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case studies, including abnormal formation pressures from many major
petroleum basins. Rounding out with borehole stability solutions and the
geomechanics surrounding hydraulic fracturing and unconventional reservoirs,
this comprehensive resource gives petroleum engineers a much-needed guide
on how to tackle today’s advanced oil and gas operations. Presents methods in
formation evaluation and the most recent advancements in the area, including
tools, techniques and success stories Bridges the gap between theory of rock
mechanics and practical oil and gas applications Helps readers understand pore
pressure calculations and predictions that are critical to shale and hydraulic
activity
Presents a systematic and comprehensive study of hydraulic fracturing, original
in its concentration of core soil problems There have been a number of wellstudied cases in which dams have failed or been damaged by concentrated leaks
for no apparent cause. In some of these experiences, investigators concluded
that differential settlement cracks were the probable causes, even though no
cracks were seen on the surface. In these examples, it was not determined
whether the crack was open before the reservoir filled or whether it might have
opened afterward. In several unsolved problems on the safety of the earth-rock
fill dam, the problem of hydraulic fracture in the soil core of the earth-rock fill dam
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is one that is widely paid attention by designers and researchers. Hydraulic
fracturing is generally considered as a key cause which may induce the leakage
of the dam during first filling. In this extensive book, a new numerical simulate
method is suggested. The method is based on the conventional two-dimensional
finite element technique, and the theoretical formulations to calculate energy
release rate using virtual crack extension method. The influence factors on
convergence of calculated J integral are investigated. The accuracy of the
calculated J integral is verified by analysing the three typical problems in Fracture
Mechanics, in which propagation of crack may follow mode I, mode II and mixed
mode I-II respectively. Using the new numerical method, the factors affecting the
occurrence of hydraulic fracturing in the earth-rock fill dam are investigated. The
investigating results indicate that increasing any of the Young’s modulus, the
Poisson’s ratio and the density of the core soil is helpful to reduce the likelihood
of the occurrence of hydraulic fracturing. The likelihood of the occurrence of
hydraulic fracturing increases with increasing the water level or the crack depth.
The lower part of the dam core is the zone in which the phenomenon of hydraulic
fracturing may be induced easily. As an example to analyse the ability of earthrock fill dam to resist hydraulic fracturing, the Nuozhadu Dam located in Western
China is analysed. Presents a systematic and comprehensive study of hydraulic
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fracturing, original in its concentration of core soil problems Focuses on the
problem of hydraulic fracturing in earth-rock fill dams from three aspects;
conditions and mechanisms of hydraulic fracturing, criterion of hydraulic
fracturing, and numerical method on hydraulic fracturing Examines advanced
laboratory soil testing, application of numerical methods and field
testing/monitoring, all needed for a better understanding of hydraulic fracturing in
earth/rock fill dams Provides an essential reference in an area of scarce research
in this field, and the need in high earth dam construction in developing countries
is pressing Ideal for researchers in Hydraulic and Geotechnical Engineering
Fields; Students on Masters or PhD courses; as well as Designers and
Constructors in Hydraulic and Geotechnical Engineering Fields.
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 Health impacts Provides many process
diagrams as well as tables of feedstocks and their respective products
Natural gas is a vital component of the world's supply of energy and an important
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source of many bulk chemicals and speciality chemicals. It is one of the cleanest,
safest, and most useful of all energy sources, and helps to meet the world's rising
demand for cleaner energy into the future. However, exploring, producing and
bringing gas to the user or converting gas into desired chemicals is a
systematical engineering project, and every step requires thorough
understanding of gas and the surrounding environment. Any advances in the
process link could make a step change in gas industry. There have been
increasing efforts in gas industry in recent years. With state-of-the-art
contributions by leading experts in the field, this book addressed the technology
advances in natural gas industry.
Shale gas and/or oil play identification is subject to many screening processes for
characteristics such as porosity, permeability, and brittleness. Evaluating shale
gas and/or oil reservoirs and identifying potential sweet spots (portions of the
reservoir rock that have high-quality kerogen content and brittle rock) requires
taking into consideration multiple rock, reservoir, and geological parameters that
govern production. The early determination of sweet spots for well site selection
and fracturing in shale reservoirs is a challenge for many operators. With this
limitation in mind, Optimization of Hydraulic Fracture Stages and Sequencing in
Unconventional Formations develops an approach to improve the industry’s
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ability to evaluate shale gas and oil plays and is structured to lead the reader
from general shale oil and gas characteristics to detailed sweet-spot
classifications. The approach uses a new candidate selection and evaluation
algorithm and screening criteria based on key geomechanical, petrophysical, and
geochemical parameters and indices to obtain results consistent with existing
shale plays and gain insights on the best development strategies going forward.
The work introduces new criteria that accurately guide the development process
in unconventional reservoirs in addition to reducing uncertainty and cost.
Effectively Apply Modern Fracturing Methods in Horizontal Wells Improve
productivity and maximize natural gas extraction using the practical information
contained in this comprehensive guide. Written by world-renowned experts,
Fracturing Horizontal Wells features complete details on the latest fracking tools
and technologies. Illustrations, tables, and real-world examples are found
throughout. Discover how to handle site selection and testing, build accurate
simulations, and efficiently extract energy from horizontal sources, including
shale formations. Environmental standards, regulatory compliance, and safety
protocols are also included. Fracturing Horizontal Wells covers: • Fracture
Stimulation of Horizontal Wells • Transitioning from Vertical to Horizontal
Wellbores • Reservoir Engineering Aspects of Horizontal Wells • Reservoir
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Engineering Aspects of Fractured Horizontal Wells • Fracturing Horizontal Wells:
Rock Mechanics Overview • Drilling of Horizontal Wells • Proppant and Proppant
Transport • Fracture Diagnostic Testing • Interval Isolation • Horizontal
Completion Fracturing Methods and Techniques • Use of Well Logging
Measurements and Analysis for Fracturing Design • Fracture Treatment
Diagnostics • Environmental Stewardship
In the past several years, some energy technologies that inject or extract fluid from the Earth,
such as oil and gas development and geothermal energy development, have been found or
suspected to cause seismic events, drawing heightened public attention. Although only a very
small fraction of injection and extraction activities among the hundreds of thousands of energy
development sites in the United States have induced seismicity at levels noticeable to the
public, understanding the potential for inducing felt seismic events and for limiting their
occurrence and impacts is desirable for state and federal agencies, industry, and the public at
large. To better understand, limit, and respond to induced seismic events, work is needed to
build robust prediction models, to assess potential hazards, and to help relevant agencies
coordinate to address them. Induced Seismicity Potential in Energy Technologies identifies
gaps in knowledge and research needed to advance the understanding of induced seismicity;
identify gaps in induced seismic hazard assessment methodologies and the research to close
those gaps; and assess options for steps toward best practices with regard to energy
development and induced seismicity potential.
A guide to environmental and communication issues related to fracking and the best approach
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to protect communities Environmental Considerations Associated with Hydraulic Fracturing
Operations offers a much-needed resource that explores the complex challenges of fracking by
providing an understanding of the environmental and communication issues that are inherent
with hydraulic fracturing. The book balances the current scientific knowledge with the
uncertainty and risks associated with hydraulic fracking. In addition, the authors offer targeted
approaches for helping to keep communities safe. The authors include an overview of the
historical development of hydraulic fracturing and the technology currently employed. The book
also explores the risk, prevention, and mitigation factors that are associated with fracturing.
The authors also include legal cases, regulatory issues, and data on the cost of recovery. The
volume presents audit checklists for gathering critical information and documentation to
support the reliability of the current environmental conditions related to fracking operations and
the impact fracking can have on a community. This vital resource: Contains the technical
information and mitigation recommendations for safety and environmental issues related to
hydraulic fracturing Offers an historical overview of conventional and unconventional oil and
gas drilling Explains the geologic and technical issues associated with fracking of tight sand
and shale formulations Presents numerous case studies from the United States EPA and other
agencies Discusses issues of co-produced waste water and induced seismicity from the
injection of wastewater Written for environmental scientists, geologists, engineers, regulators,
city planners, attorneys, foresters, wildlife biologists, and others, Environmental Considerations
Associated with Hydraulic Fracturing Operations offers a comprehensive resource to the
complex environmental and communication issues related to fracking.
Hydraulic fracturing (or “fracking”) has been a source of both achievement and controversy for
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years, and it continues to be a hot-button issue all over the world. It has made the United
States an energy exporting country once again and kept the price of gasoline low, for
consumers and companies. On the other hand, it has been potentially a dangerous and
destructive practice that has led to environmental problems and health issues. It is a deeply
important subject for the petroleum engineer to explore as much as possible. This collection of
papers is the first in the series, Sustainable Energy Engineering, tackling this very complex
process of hydraulic fracturing and its environmental and economic ramifications. Born out of
the journal by the same name, formerly published by Scrivener Publishing, most of the articles
in this volume have been updated, and there are some new additions, as well, to keep the
engineer abreast of any updates and new methods in the industry. Truly a snapshot of the
state-of-the-art, this groundbreaking volume is a must-have for any petroleum engineer
working in the field, environmental engineers, petroleum engineering students, and any other
engineer or scientist working with hydraulic fracturing.
Fracking - hydraulic fracturing of porous rock to enhance the extraction of fossil fuels - was first
attempted in the mid-20th century, but has only recently been adopted as a viable source of
hydrocarbons. This volume in the Issues series examines the technology, and its potential
environmental implications.
While the public is generally aware of the use of hydraulic fracturing for unconventional
resource development onshore, it is less familiar with the well completion and stimulation
technologies used in offshore operations, including hydraulic fracturing, gravel packs,
"fracpacks," and acid stimulation. Just as onshore technologies have improved, these well
completion and stimulation technologies for offshore hydrocarbon resource development have
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progressed over many decades. To increase public understanding of these technologies, the
National Academies of Sciences, Engineering, and Medicine established a planning committee
to organize and convene a workshop on Offshore Well Completion and Stimulation: Using
Hydraulic Fracturing and Other Technologies on October 2-3, 2017, in Washington, DC. This
workshop examined the unique features about operating in the U.S. offshore environment,
including well completion and stimulation technologies, environmental considerations and
concerns, and health and safety management. Participants from across government, industry,
academia, and nonprofit sectors shared their perspectives on operational and regulatory
approaches to mitigating risks to the environment and to humans in the development of
offshore resources. This publication summarizes the presentations and discussions from the
workshop.
Hydraulic Fracturing effectively busts the myths associated with hydraulic fracturing. It explains
how to properly engineer and optimize a hydraulically fractured well by selecting the right
materials, evaluating the economic benefits of the project, and ensuring the safety and success
of the people, environment, and equipment. From data estimation
Once a natural gas or oil well is drilled, and it has been verified that commercially viable, it
must be "completed" to allow for the flow of petroleum or natural gas out of the formation and
up to the surface. This process includes: casing, pressure and temperature evaluation, and the
proper instillation of equipment to ensure an efficient flow out of the well. In recent years, these
processes have been greatly enhanced by new technologies. Advanced Well Completion
Engineering summarizes and explains these advances while providing expert advice for
deploying these new breakthrough engineering systems. The book has two themes: one, the
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idea of preventing damage, and preventing formation from drilling into an oil formation to
putting the well introduction stage; and two, the utilization of nodal system analysis method,
which optimizes the pressure distribution from reservoir to well head, and plays the sensitivity
analysis to design the tubing diameters first and then the production casing size, so as to
achieve whole system optimization. With this book, drilling and production engineers should be
able to improve operational efficiency by applying the latest state of the art technology in all
facets of well completion during development drilling-completion and work over operations.
One of the only books devoted to the key technologies for all major aspects of advanced well
completion activities. Unique coverage of all aspects of well completion activities based on 25
years in the exploration, production and completion industry. Matchless in-depth technical
advice for achieving operational excellence with advance solutions.

This book is intended as a reference book for advanced graduate students and
research engineers in shale gas development or rock mechanical engineering. Globally,
there is widespread interest in exploiting shale gas resources to meet rising energy
demands, maintain energy security and stability in supply and reduce dependence on
higher carbon sources of energy, namely coal and oil. However, extracting shale gas is
a resource intensive process and is dependent on the geological and geomechanical
characteristics of the source rocks, making the development of certain formations
uneconomic using current technologies. Therefore, evaluation of the physical and
mechanical properties of shale, together with technological advancements, is critical in
verifying the economic viability of such formation. Accurate geomechanical information
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about the rock and its variation through the shale is important since stresses along the
wellbore can control fracture initiation and frac development. In addition, hydraulic
fracturing has been widely employed to enhance the production of oil and gas from
underground reservoirs. Hydraulic fracturing is a complex operation in which the fluid is
pumped at a high pressure into a selected section of the wellbore. The interaction
between the hydraulic fractures and natural fractures is the key to fracturing
effectiveness prediction and high gas development. The development and growth of a
hydraulic fracture through the natural fracture systems of shale is probably more
complex than can be described here, but may be somewhat predictable if the fracture
system and the development of stresses can be explained. As a result, comprehensive
shale geomechanical experiments, physical modeling experiment and numerical
investigations should be conducted to reveal the fracturing mechanical behaviors of
shale.
Revised to include current components considered for today’s unconventional and
multi-fracture grids, Mechanics of Hydraulic Fracturing, Second Edition explains one of
the most important features for fracture design — the ability to predict the geometry and
characteristics of the hydraulically induced fracture. With two-thirds of the world’s oil
and natural gas reserves committed to unconventional resources, hydraulic fracturing is
the best proven well stimulation method to extract these resources from their more
remote and complex reservoirs. However, few hydraulic fracture models can properly
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simulate more complex fractures. Engineers and well designers must understand the
underlying mechanics of how fractures are modeled in order to correctly predict and
forecast a more advanced fracture network. Updated to accommodate today’s
fracturing jobs, Mechanics of Hydraulic Fracturing, Second Edition enables the
engineer to: Understand complex fracture networks to maximize completion strategies
Recognize and compute stress shadow, which can drastically affect fracture network
patterns Optimize completions by properly modeling and more accurately predicting for
today’s hydraulic fracturing completions Discusses the underlying mechanics of
creating a fracture from the wellbore Enhanced to include newer modeling components
such as stress shadow and interaction of hydraulic fracture with a natural fracture,
which aids in more complex fracture networks Updated experimental studies that apply
to today’s unconventional fracturing cases
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
unconventional oil and gas production and describes the risks associated with the use
of these technologies. More specifically, it addresses hydraulic fracturing’s use and
dependence on large amounts of water as a fracturing medium. It examines the limits of
reusing flowback and produced water, explores cost-effective ways to clean or
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effectively dispose of water used in fracturing, and provides suggestions for the efficient
use, discovery, and recycle potential of non-potable water. Utilizing a team of experts
from industry and academia, the text provides readers with a multiple lens
approach—incorporating various perspectives and solutions surrounding this evolving
technology. This book: Leads with an overview of hydraulic fracturing operations and
technologies Considers a variety of legal issues associated with hydraulic fracturing
Summarizes human health and environmental risks associated with hydraulic fracturing
operations Discusses the analytes chosen by researchers as possible indicators of
groundwater contamination from unconventional drilling processes Presents strategies
for reducing the freshwater footprint of hydraulic fracturing Discusses water treatment
technologies and solutions to recycle and reuse produced waters, and more Hydraulic
Fracturing Impacts and Technologies: A Multidisciplinary Perspective brings together
experts from disciplines that include petroleum, civil, and environmental engineering;
environmental sciences chemistry toxicology; law; media; and communications; and
provides readers with a multidisciplinary outlook and unbiased, scientifically credible
solutions to issues surrounding hydraulic fracturing operations.
Petroleum Production Engineering, Second Edition, updates both the new and veteran
engineer on how to employ day-to-day production fundamentals to solve real-world
challenges with modern technology. Enhanced to include equations and references
with today’s more complex systems, such as working with horizontal wells, workovers,
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and an entire new section of chapters dedicated to flow assurance, this go-to reference
remains the most all-inclusive source for answering all upstream and midstream
production issues. Completely updated with five sections covering the entire production
spectrum, including well productivity, equipment and facilities, well stimulation and
workover, artificial lift methods, and flow assurance, this updated edition continues to
deliver the most practical applied production techniques, answers, and methods for
today’s production engineer and manager. In addition, updated Excel spreadsheets
that cover the most critical production equations from the book are included for
download. Updated to cover today’s critical production challenges, such as flow
assurance, horizontal and multi-lateral wells, and workovers Guides users from theory
to practical application with the help of over 50 online Excel spreadsheets that contain
basic production equations, such as gas lift potential, multilateral gas well deliverability,
and production forecasting Delivers an all-inclusive product with real-world answers for
training or quick look up solutions for the entire petroleum production spectrum
Well Control for Completions and Interventions explores the standards that ensure safe
and efficient production flow, well integrity and well control for oil rigs, focusing on the
post-Macondo environment where tighter regulations and new standards are in place
worldwide. Too many training facilities currently focus only on the drilling side of the
well’s cycle when teaching well control, hence the need for this informative guide on
the topic. This long-awaited manual for engineers and managers involved in the well
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completion and intervention side of a well’s life covers the fundamentals of design,
equipment and completion fluids. In addition, the book covers more important and
distinguishing components, such as well barriers and integrity envelopes, well kill
methods specific to well completion, and other forms of operations that involve
completion, like pumping and stimulation (including hydraulic fracturing and shale),
coiled tubing, wireline, and subsea intervention. Provides a training guide focused on
well completion and intervention Includes coverage of subsea and fracturing operations
Presents proper well kill procedures Allows readers to quickly get up-to-speed on
today’s regulations post-Macondo for well integrity, barrier management and other
critical operation components
Hydraulic Fracture Modeling delivers all the pertinent technology and solutions in one
product to become the go-to source for petroleum and reservoir engineers. Providing
tools and approaches, this multi-contributed reference presents current and upcoming
developments for modeling rock fracturing including their limitations and problemsolving applications. Fractures are common in oil and gas reservoir formations, and
with the ongoing increase in development of unconventional reservoirs, more petroleum
engineers today need to know the latest technology surrounding hydraulic fracturing
technology such as fracture rock modeling. There is tremendous research in the area
but not all located in one place. Covering two types of modeling technologies, various
effective fracturing approaches and model applications for fracturing, the book equips
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today’s petroleum engineer with an all-inclusive product to characterize and optimize
today’s more complex reservoirs. Offers understanding of the details surrounding
fracturing and fracture modeling technology, including theories and quantitative
methods Provides academic and practical perspective from multiple contributors at the
forefront of hydraulic fracturing and rock mechanics Provides today’s petroleum
engineer with model validation tools backed by real-world case studies
A pharmacologist and a veterinarian pull back the curtain on the human and animal
health effects of hydraulic fracturing, or “fracking” Across the country, fracking—the
extraction of natural gas by hydraulic fracturing—is being touted as the nation’s answer
to energy independence and a fix for a flagging economy. Drilling companies assure us
that the process is safe, politicians push through drilling legislation without a serious
public-health debate, and those who speak out are marginalized, their silence
purchased by gas companies and their warnings about the dangers of fracking stifled.
The Real Cost of Fracking pulls back the curtain on how this toxic process endangers
the environment and harms people, pets, and livestock. Michelle Bamberger, a
veterinarian, and Robert Oswald, a pharmacologist, combine their expertise to show
how contamination at drilling sites translates into ill health and heartbreak for families
and their animals. By giving voice to the people at ground zero of the fracking debate,
the authors vividly illustrate the consequences of fracking and issue an urgent warning
to all of us: fracking poses a dire threat to the air we breathe, the water we drink, and
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even our food supply. Bamberger and Oswald reveal the harrowing experiences of
small farmers who have lost their animals, their livelihoods, and their peace of mind,
and of rural families whose property values have plummeted as their towns have been
invaded by drillers. At the same time, these stories give us hope, as people band
together to help one another and courageously fight to reclaim their communities. The
debate over fracking speaks to a core dilemma of contemporary life: we require energy
to live with modern conveniences, but what degree of environmental degradation,
health risks, and threats to our food supply are we willing to accept to obtain that
energy? As these stories demonstrate, the stakes couldn’t be higher, and this is an
issue that none of us can afford to ignore.
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