
A Practical Guide to Oil & Gas Resource 
Characterization For Geologists and 

Reservoir Engineers
 Free Ebooks

http://ebook-download.neutronbyte.com/pdf-file/Wa18oYTP/e/EJBo/OPMw/jJEJa/A-Practical-Guide-to-Oil-and-Gas-Resource-Characterization-For-Geologists-and-Reservoir-Engineers
http://ebook-download.neutronbyte.com/pdf-file/Wa18oYTP/e/EJBo/OPMw/jJEJa/A-Practical-Guide-to-Oil-and-Gas-Resource-Characterization-For-Geologists-and-Reservoir-Engineers
http://ebook-download.neutronbyte.com/pdf-file/Wa18oYTP/e/EJBo/OPMw/jJEJa/A-Practical-Guide-to-Oil-and-Gas-Resource-Characterization-For-Geologists-and-Reservoir-Engineers
http://ebook-download.neutronbyte.com/pdf-file/Wa18oYTP/e/EJBo/OPMw/jJEJa/A-Practical-Guide-to-Oil-and-Gas-Resource-Characterization-For-Geologists-and-Reservoir-Engineers
http://ebook-download.neutronbyte.com/pdf-file/Wa18oYTP/e/EJBo/OPMw/jJEJa/A-Practical-Guide-to-Oil-and-Gas-Resource-Characterization-For-Geologists-and-Reservoir-Engineers
http://ebook-download.neutronbyte.com/pdf-file/Wa18oYTP/e/EJBo/OPMw/jJEJa/A-Practical-Guide-to-Oil-and-Gas-Resource-Characterization-For-Geologists-and-Reservoir-Engineers


Many books have tackled the subject of resource characterization in oil and gas fields but most
of them deal with theory. Very few actually address how to practically carry out resource
characterization.This book provides a step-by-step resource characterization guide for both
geologists and reservoir engineers. It takes related theory concepts and puts them in context in
workflows that allow the geologist or engineer to complete the task of resource characterization.
Both new plays and mature fields are addressed. Finally, the authors examine how to coherently
present the findings from resource characterization.Completing a resource characterization
allows for quantification of hydrocarbons in a field, and determination of the value of
hydrocarbons present. This book enables the user to determine the value of their hydrocarbon
assets.
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FieldsGLOSSARYREFERENCES PREFACE By Quinta Nwanosike-Warren, PhD Many books
have tackled the subject of resource characterization in oil and gas fields. Most of them deal with
a lot of theory. Very few actually address how to practically carry out resource characterization. I
had the pleasure of working tight gas assets in South Texas. Most of my work consisted of
depletion planning and resource characterization. My team and I knew the general steps needed
to carry out the tasks but could find no guidelines to help us with the details. Fortunately, our
most experienced team members had decades of experience, and were able to guide us
through the process one painful step at a time. After successfully completing resource
characterization and depletion planning for one of my fields, I used my learnings to create
workflows that were used by the rest of my team, as well as other groups within my business
unit. I have used those learnings from my experience and workflow to write this book. This is a
practical handbook and guide for anyone trying to characterize resources. It contains workflows
for both geologists and reservoir engineers. Calculating resources for a new field is somewhat
different from a mature field. Both situations are addressed in this book. This book assumes a
prior knowledge of geology and reservoir engineering. Some terms will be explained to put them
in context.ABOUT THE AUTHORS Dr. Quinta Nwanosike-Warren – Engineer Dr. Quinta
Nwanosike-Warren is the Founder and CEO of Engineering Research Consulting, LLC (). She
holds a Chemical Engineering PhD from Georgia Tech, and a Chemical Engineering Bachelors
from Penn State University. In her distinguished career, Dr. Nwanosike-Warren has worked for
ConocoPhillips as a reservoir engineer characterizing resources in both mature and new fields
in South Texas; researching innovative and economic solutions for recovery of heavy oil in the
Canadian oil sands; developing novel methods and compounds for CO2 capture in refining.
During her graduate career, she invented a method of predicting crystallization in protein
solutions through thermodynamic measurements. She has led an asset development team



through a depletion planning exercise. She led a team through an A&D exercise leading to
successful divestiture of the asset. Dr. Nwanosike-Warren holds a patent for a CO2 Solvent
Loading System (US20130136681 A1), and has numerous publications and presentations. She
is currently Director of Program Development for the Dakar American University of Science and
Technology (DAUST) in Senegal. Kelsey Mosley-Bufford, MS – Geologist Kelsey Mosley-
Bufford is a geoscience professional with versatile experience in reservoir characterization,
development of recompletion (behind pipe) opportunities, and drilling location recommendation
from the oil and gas industry. She is passionate about research and development, specifically
geologic and geophysical interpretation and attribute evaluation. Her background includes
potential field geophysics with an emphasis on electrical resistivity and magnetotellurics (MT).
She has published in the Journal of African Earth Sciences, and has successfully exhibited
multiple projects and presentations throughout her career. She was born and raised in
Oklahoma and earned her Bachelor’s and Master’s degree in Geology from Oklahoma State
University. OVERVIEW The purpose of resource characterization is to quantify the hydrocarbons
in a field. The field could be a new discovery, or a mature play. In mature plays, resource
characterization is an important part of depletion planning, where the decline of the field is
carefully planned to maximize the hydrocarbon output with minimal investment. Complete
resource characterization requires geologists and reservoir engineers to work closely together.
The first part of the process is the geologist creating structure maps and petrophysical grids for
the productive zones of interest. The second part is the reservoir engineer using the structure
maps, petrophysical grids, production data, and any existing data to determine the quantity of
hydrocarbons remaining in the field. This book assumes a gas field that has multiple productive
zones. The wells are assumed to be vertical. The field is assumed to be faulted with fault-blocks
being the reservoirs. This is undoubtedly more complex than most cases. Thus, it should be an
easy task to apply the steps in this book to less complex reservoirs.  
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zones. The wells are assumed to be vertical. The field is assumed to be faulted with fault-blocks
being the reservoirs. This is undoubtedly more complex than most cases. Thus, it should be an
easy task to apply the steps in this book to less complex reservoirs.  

PREFACE By Quinta Nwanosike-Warren, PhD Many books have tackled the subject of resource
characterization in oil and gas fields. Most of them deal with a lot of theory. Very few actually
address how to practically carry out resource characterization. I had the pleasure of working
tight gas assets in South Texas. Most of my work consisted of depletion planning and resource
characterization. My team and I knew the general steps needed to carry out the tasks but could
find no guidelines to help us with the details. Fortunately, our most experienced team members
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University. In her distinguished career, Dr. Nwanosike-Warren has worked for ConocoPhillips as
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researching innovative and economic solutions for recovery of heavy oil in the Canadian oil
sands; developing novel methods and compounds for CO2 capture in refining. During her
graduate career, she invented a method of predicting crystallization in protein solutions through
thermodynamic measurements. She has led an asset development team through a depletion
planning exercise. She led a team through an A&D exercise leading to successful divestiture of
the asset. Dr. Nwanosike-Warren holds a patent for a CO2 Solvent Loading System
(US20130136681 A1), and has numerous publications and presentations. She is currently
Director of Program Development for the Dakar American University of Science and Technology
(DAUST) in Senegal. Kelsey Mosley-Bufford, MS – Geologist Kelsey Mosley-Bufford is a
geoscience professional with versatile experience in reservoir characterization, development of
recompletion (behind pipe) opportunities, and drilling location recommendation from the oil and
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geophysical interpretation and attribute evaluation. Her background includes potential field
geophysics with an emphasis on electrical resistivity and magnetotellurics (MT). She has
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projects and presentations throughout her career. She was born and raised in Oklahoma and
earned her Bachelor’s and Master’s degree in Geology from Oklahoma State
University. OVERVIEW The purpose of resource characterization is to quantify the hydrocarbons
in a field. The field could be a new discovery, or a mature play. In mature plays, resource
characterization is an important part of depletion planning, where the decline of the field is
carefully planned to maximize the hydrocarbon output with minimal investment. Complete
resource characterization requires geologists and reservoir engineers to work closely together.
The first part of the process is the geologist creating structure maps and petrophysical grids for
the productive zones of interest. The second part is the reservoir engineer using the structure
maps, petrophysical grids, production data, and any existing data to determine the quantity of
hydrocarbons remaining in the field. This book assumes a gas field that has multiple productive
zones. The wells are assumed to be vertical. The field is assumed to be faulted with fault-blocks
being the reservoirs. This is undoubtedly more complex than most cases. Thus, it should be an
easy task to apply the steps in this book to less complex reservoirs. Chapter 1: RESOURCE
CHARACTERIZATION FOR NEW PLAYS The process of quantifying resources for a new field
is also called exploration. This process is heavily geology-focused. There is often minimal data
available which is very different from the case where the field is mature. Exploration fields
consist of areas with little to no proven hydrocarbon production from specific reservoirs of
interest. Drilling exploration wells must be justified by offset production in the area of interest
(AOI) as well as analog wells that are located in similar depositional environments or have
similar reservoir characteristics. Identifying analogs is critical for exploration as well as mature
fields because they help predict the quantity, location, and environment of potential
hydrocarbons for the AOI. Analogs can be researched using a plethora of resources, such as
basin analysis textbooks or analog atlases available online. Ensure you are clear on what exactly
your management is expecting as a final result. The deliverables from this process could
include: · Original Hydrocarbons In Place (OHIP)· Resources or technically recoverable
hydrocarbonsx· Reserves, which are resources with economic cutoffs· Potential drilling
locations The role of the reservoir engineer is quantifying the resources and/or
reserves. Geology and reservoir engineering workflows are presented below. Establishing and
using a consistent workflow is important so that characterization can be done the same way and
results can be comparable for different characterization efforts. GEOLOGY WORKFLOW The
geology workflow is shown in the figure below.Figure 1: Geology workflow for new plays.
“Gridding” graphic represents the typical spreadsheet layout needed for gridding petrophysical
properties. Colors on the “Volumetric Calculations” graphic represent potential amount of
hydrocarbon in each fault-block with warm colors being the highest amount. Grey grid
represents lease lines. Step 1: Data Mining The first step in resource characterization for new
plays is data reconnaissance. There are two components of the study. The first is to define the
AOI. For new plays, the AOI is a specific area where hydrocarbons from untapped reservoirs are
expected to be found. Most new plays are identified and tested from the discovery of other plays



that have similar characteristics, which leads to the second component. The second step is to
research oil or gas fields, i.e. field analogs, that have depositional settings or characteristics
analogous to the environment of the AOI. For example, if the AOI has a deltaic depositional
setting, investigate literature that addresses hydrocarbon fields that are also deltaic. The
analogs will suggest potential reservoir quality as well as possible production results. During the
study, pay close attention to the depositional history and the structural framework of the AOI and
the field analog. Also, take time to understand the presence, quality, and timing of the petroleum
system, specifically source rock, hydrocarbon generation and migration, reservoir, trap
geometry, and seal.
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Bill, “Excellent for new and working professionals. Making the leap from the theory you learn in
school to the practical application of this theory in your work is tricky for most of us. "A Practical
Guide to Oil & Gas Resource Characterization for Geologists and Reservoir Engineers" will help
you make this leap. Workflows are provided and clearly explained for both new plays and mature
fields. The authors also show you how best to report your findings to your management. You will
be able to apply theory more easily in real-world situations. This book is excellent for new and
working professionals.  The world needs more books like this.”

The book has a rating of  5 out of 5.0. 1 people have provided feedback.
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