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Message
from API
President
and CEO
Jack Gerard

NATURAL GAS AND OIL DRIVE THE
U.S. AND WORLD ECONOMIES, AND
ENERGY ANALYSTS PROJECT THEY
WILL CONTINUE IN THAT LEADING
ROLE FOR DECADES TO COME.

As the world’s leading producer and refiner of
natural gas and oil, the United States is strongly
positioned to meet its energy needs today and
tomorrow, making our country more secure in the
world and increasing opportunity as we power
past seemingly impossible challenges. We’re
committed as an industry to ensuring reliable
supplies of energy so the nation remains strong
today and as we help build a better future.

Energy from abundant natural gas and oil is
catalytic - in Americans’ daily lives and also
in turning society’s highest aspirations into
reality. API’s State of American Energy report,
“Powering Past Impossible,” shows industry’s
use of advanced technologies and innovation

POWERING PAST IMPOSSIBLE

to produce the energy that improves lives

and grows the economy while simultaneously
advancing environmental goals. It also illustrates
various ways our companies strengthen and
engage with communities to make them better
places to live.

Each section of the report includes “Spotlight”
features on individuals and technologies,
showing real examples of energy and our
industry “Powering Past Impossible.” You’ll see
innovative products made from natural gas
and oil that make a difference in the lives of
Bergan, a retired U.S. Army combat veteran,
and Jimmie, a first-responder with a small-
town fire department. You’ll meet industry
professionals who work every day to support
domestic energy production: Eric, a supervisor
of a high-tech hydraulic fracturing control room;
Leslie, a manager focused on the safety and
integrity of modern pipeline systems; Colleen
and Lola, environmental experts who ensure
that our operations protect the land, air and
water; and Carmen, who represents industry’s
terrific opportunities for career-minded young
Americans.



POWERING PAST

The future belongs to innovators, and our
industry’s history is filled with examples of
innovating to meet challenges. Each era has
improved productivity and safety - so much so
that today’s natural gas and oil business would
be mostly unrecognizable to the rugged souls
who first struck oil at places like Titusville in
Pennsylvania and Spindletop in Texas. Then,
success was mostly determined by grit and blind
luck. In this new century, advanced technologies
and operational innovations launched an
American energy renaissance, accessing new
natural gas finds and expanding oil production
from reserves that once were unavailable.

Credit for this growth belongs to the millions

of women and men who ensure that American
energy is produced, refined and delivered

every day, safely and reliably - because being a
good neighbor is at the heart of our industry’s
operating responsibly.

Toward that goal, let me call special attention
to the report’s mention of The Environmental
Partnership, a new industry-led initiative
created to help natural gas and oil companies
work together to continuously improve
environmental performance. It’s a landmark
collaboration that’s initially focused on further
reducing emissions from natural gas and

oil production - yet is designed to take on
additional environmental objectives in the
future. The partnership is one example of
industry taking the lead on the environment -
coming together to make measurable progress
that will benefit all Americans.
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As our companies look to the future, there’s
tremendous opportunity to strengthen our
industry by building a workforce that better
reflects America’s increasing diversity. Industry
needs the skill sets, values and life experiences
of Americans from all regions, races and genders
to meet the nation’s energy challenges to come,
and we’re working toward that by supporting
education initiatives and fostering an interest

in STEM fields, so that students might someday
become a part of our growing workforce.

Let me close by saying that energy is a
nonpartisan issue. Secure, affordable energy is
fundamental to American life, prosperity and
security, and as such it rises above politics as
usual. Sound policies, such as those outlined
near the end of this report, will help ensure that
the reliable energy Americans count on will be
available now and in the future.

Energy makes America strong, and our country
grows stronger when the nation is resolved

to harness its vast energy reserves to meet
seemingly impossible challenges. America’s
natural gas and oil industry stands ready to act
on that national resolve, to secure a bright future
for all of us.
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The Top Five:

POWERING PAST IMPOSSIBLE

How Natural Gas & Oil are
Powering Past Impossible

Powering past impossible - that’s what natural
gas and oil help Americans do every day. They
are the leading fuels for our modern economy,
and they furnish the molecular building blocks
for products that Americans use throughout
their day - from smartphones to fabrics to life-
saving pharmaceuticals. They’re also essential
to technologies and innovations that help solve
some of society’s greatest challenges. They make
us safer and healthier. They provide pathways
to a brighter future. Today’s natural gas and oil
industry is smart, high-tech and is essential to
an advancing society.

More than 10.3 million Americans go to work
each day at jobs supported by natural gas and
oil. These include men and women who work
directly for the industry and people who work
indirectly for industry in its long, 50-state supply
chain. It also includes induced jobs, which depend
in some way on the spending of industry and its
employees - everything from grocery stores to
clothing retailers to pharmacies and more.

INDUSTRY’S WORKERS ARE
COMMITTED TO SAFELY SUPPLYING
THE COUNTRY WITH THE ENERGY

IT NEEDS FOR COMMERCE,
PROSPERITY AND SECURITY.

That’s because energy is critical to meeting
challenges, both here at home and across the
globe. Energy is the difference maker, the power
for learning, computing and inventing. It’s an
essential element to lift entire societies from
poverty. Energy lights homes and fuels clean
cooking facilities. Products made from natural gas
and oil enhance the health of entire communities.
Energy-rich and versatile, natural gas and oil make
our lives better.
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POWERING
INNOVATION

Natural gas and oil are integral to innovations that safely and efficiently
supply the daily energy Americans need, as well as the modern products
that make our lives safer, healthier and more convenient. Natural gas and
oil also boost innovation in other fields that support growth, prosperity,
discovery and human advancement.
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ERIC HOLDERBY

District Technology Manager,
Halliburton - Oklahoma




SPOTLIGHT

INNOVATION IS REVOLUTIONIZING THE OILFIELD

The natural gas and oil industry will long be
associated with the hard work of oilfield workers -
- iconic in their hard hats, coveralls, heavy-duty
leather gloves and work boots as they maneuver
lengths of steel pipe and perform other tasks on a
drilling platform or at a well site.

While those men and women are still there,
performing essential on-site functions, today’s
industry has a high-tech dimension as well, with
innovative technologies and computer-assisted
data management and analysis playing leading
roles in the ongoing quest to safely and responsibly
develop the energy the United States needs.

What might surprise the 55 percent of American
consumers recently surveyed,! who immediately
think of roughnecks when they think about
industry, is that many industry jobs actually take
place inside office buildings, laboratories and
research facilities. And many of the men and
women wearing hard hats and coveralls at a

well site today are highly educated engineers
and scientists.

Halliburton is among the many companies
pioneering high-tech approaches to energy
development. “The historic belief that our
industry is slow to adopt technology simply
doesn’t hold true,” says Stephen Ingram, the
company'’s vice president of technology solutions
and innovation. “In the last 10 years the industry
has been transformed through advances across
every aspect of oil and gas development, from
advances in the drill rig and in directional drilling
technology, to innovations that improve logistics
and infrastructure.”

Inside a hydraulic fracturing site control room is a
great place to see the industry’s high-tech nature
in action.

Halliburton District Technology Manager Eric
Holderby, 31, leads a group of about 90 engineers,
chemists and scientists, many of whom work
alongside him on the front lines. “Technology
supports everything we do,” says Eric. “There are
a lot of things going on at the well site, and we’re
monitoring all of it. We can control and make
adjustments from right inside these rooms - it’s
pretty astonishing.”

Eric describes his team’s work as a continuous
learning effort. “Our work has become incredibly
data-driven. We collect data on everything and
are constantly using it to learn more about our
operations. Our industry has a huge impact on
everyone’s daily lives, so optimizing deliverability
is critical. With the data we collect, we’ve made
huge gains in knowledge. That translates to more
affordable energy, more efficiently delivered.”

These days, Eric is most excited about the
company’s new Remote Operations Command
Center (ROCC) in El Reno, Oklahoma, the largest
Halliburton ROCC in North America. “We can see
and make changes to jobs that are happening in
locations all over the country from this flagship
hub,” he says. “Five years ago, | wouldn’t even
have thought this was possible, but this is where
we are today.”

As Ingram explains, “The industry is transitioning
in real-time. We’re moving away from old ways of
doing business to how we will be doing business
in the future.”

Fortunately, the labor force is changing, too.
“A lot of the people reporting to me are just
out of school,” Eric says. “And the more we
advance technologies, the more we can attract
young, talented people who want to be part of
innovation. This is not the oilfield days of old.”
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Innovating
fo Meet
Challenges
Today and
Tomorrow

THE FUTURE BELONGS TO THE
INNOVATORS - PEOPLE AND
INDUSTRY SECTORS THAT CAN
CREATE AND DEPLOY ADVANCED
TECHNOLOGIES, SYSTEMS

AND PROCESSES TO MEET THE
CHALLENGES OF TOMORROW.

The men and women of the natural gas and oil
industry are innovators, with a history of taking
unigue and technology-driven approaches

to problem solving in the energy space. We
innovate to bring energy to Americans safely and
efficiently, recognizing that energy is essential
to Americans’ security and the foundation of
individual opportunity and well-being. We also
support the innovation of others, supplying
fuels, products and the chemical building blocks
needed to foster growth, prosperity, discovery
and human development.

Innovation is at the heart of what we do:
finding and producing natural gas and oil.
Innovation spurs safe operations, and it
allows us to increasingly minimize our
environmental footprint.

12.
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From Edwin Drake’s first oil well in Pennsylvania
in 18592 to today’s advanced, computer-assisted
technologies that leverage data analysis

and science for precision in exploration and
production, the natural gas and oil industry

has come far by meeting challenges through
innovation.

Innovation is apparent in virtually every step
of natural gas and oil development.

We innovate to better locate and develop natural
gas and oil reserves thousands of feet below

the earth’s surface and tens of thousands of feet
below the ocean floor. With cutting-edge imaging
technologies, knowledge of petrophysics and the
use of algorithmic data analysis, operators can
understand where to explore in a given geologic
profile. And, thanks to the technical ability to drill
horizontally for thousands of feet in any direction
from a single vertical shaft, our surface footprint
is smaller, and there’s greater production and cost
efficiency with each well.

There’s innovation once the well is developed,
with portable control rooms that resemble those
at NASA, managing hydraulic fracturing to safely
release natural gas and oil molecules from tight-
rock formations - uneconomic just a decade

or so ago. More energy is being developed

from each natural gas and oil reserve through
advancements in hydraulic fracturing, sand
volume, spacing, lateral placements and enhanced
recovery technologies. With fiber optics and
other technologies, operators can monitor and
manage downhole activity, including the process
of completing a drilled well to start the flow of
natural gas and oil.

AMERICA'’S ENERGY RENAISSANCE,
WHICH HAS MADE OUR COUNTRY
THE WORLD’S LEADING NATURAL GAS
AND OIL PRODUCER, IS DRIVEN BY
TECHNOLOGY AND INNOVATION.
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Innovation also is embedded in safety - for
workers and the surrounding environment.
Breakthrough, “smart” technologies are used to
identify potential problems before an incident
occurs and protect pipelines from threats such
as corrosion. Innovative processes allow pipelines
to cross well beneath river bottoms without
disturbing the river or surrounding environment.
Technology is helping reduce the emission of
greenhouse gases, such as methane, through
state-of-the-art leak detection and advanced
equipment designs.

Natural gas and oil also fuel innovation in other
fields. These include science, medicine, health
care, communications technology, transportation
and the arts, and they serve as the chemical
building blocks for countless products. Natural
gas and oil play these essential roles because
they’re abundant, reliable, versatile and packed
with energy content. Other energy sources don’t
have the adaptability and usefulness of natural gas
and oil when it comes to supporting innovation -
from routine items like moisture-wicking clothing
to high-tech, 14-layer space suits astronauts may
one day wear on Mars. Natural gas and oil provide
manufacturers with the chemical feedstocks

to support drone technology, development of
exoskeleton suits, robots and more.

Our companies are even investing in enhancing
other energy sources, such as solar, wind and
advanced biofuels, including those made from
algae and cellulosic sugars.® All of these are in
addition to thousands of consumer products
Americans use every single day.

Past and current natural gas and oil innovation set
the foundation and shape the mindset for future
innovation - for technologies on the drawing
board as well as those that are just a glimmer

in the mind of an industry scientist, geologist or
engineer. We innovate and develop technologies
for the future because it’s our history and mindset.

“[l]n a free society solutions are eventually found.

And in the long run, the new developments leave

us better off than if the problems had not arisen.”
Academic Julian Simon

The next few pages describe just some of
the innovations industry uses to make energy
exploration more precise and production
more efficient, which enhance environmental
performance.

13
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In novq‘l'ion F rom The technologies that follow are used by

companies across the industry for safety,

S‘l'q r‘l' ‘l'o Fin ish better and more efficient production, energy

management and delivery, refining, and power
generation and storage. Efficiency and safety

ACROSS THE |NDUSTRY, protect workers and the environment, and help
|NNOVAT|ON |S LEAD|NG manage production costs.
THE WAY.

Safety

MONITORING

Continuous, simultaneous management
of multiple drilling rigs from centralized
support centers helps ensure safe

and efficient operations in real time.*

VIRTUAL REALITY

Individual sites and service companies
are using virtual reality tools to train
plant crew members. This gives new
employees, or those in need of a quick
indoor refresher course, the opportunity
to walk a refinery and learn about its
processes without ever getting their
boots dirty.

14.
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Technology

BIG DATA

Data analytics increasingly guide

industry operations, from exploration and
development to transportation to refining.
Operators can crunch data to determine the
safest, most productive ways to develop,
transport and process natural gas and

oil. Companies analyze data from their
operations to streamline processes and
make the best tactical decisions possible.®

INDUSTRIAL INTERNET OF
THINGS (lloT)

, lloT-enabled facilities have transformed
SMART || , N - for the future. For example, refiners

OUS . .
3 can monitor data closer to its source,

. N : _ coordinating maintenance and connecting

: : workers. Companies carefully manage
access to lloT control systems and
infrastructure, working with security firms to
protect data integrity and process controls.®

SECURITY

DRONES

Drones and robots can make it easier

to access difficult or remote operational
areas to analyze equipment integrity,
collect data and provide situational
awareness with less risk to personnel.

At refineries, for example, drones may be
used to analyze gases and to check the
integrity of the stack itself, reducing the
need for interruptions to operations.
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Exploration & Production

g w A T T
Pl A e i o .

GEOPHONES

Listening devices at the surface and
down the well help locate the origin

of fractures in reservoir rock, to help
plot the location of petroleum reserves,
increasing production efficiency.”

FT T e b

=8

MACHINE LEARNING

The most effective drilling locations

may be predicted using physics and a
technology known as machine learning.
An algorithm also can help guide drilling,
while multivariate statistical models

can predict sweet spots in geologic
formations.®

ADVANCED SEISMIC
IMAGING

Sound waves and processing
technologies, inversion modeling

and imaging algorithms help map
subsurface conditions - onshore and
offshore - to provide greater certainty
in exploration and production and
minimize the surface footprint.®
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FIBER OPTICS

Temporary fiber optic cables can be put
inside a well to collect a variety of data

and allow operators to observe the well’s
performance in real time. Permanent fiber
optics help measure production flow and
the effectiveness of well completions work."®

PRESERVING WATER

A number of strategies have the same goal -
using less fresh water for hydraulic fracturing
operations. Some companies use brackish water
or wastewater, while others have invested in
filtration and other processes to reuse water
that is produced during well completion. These
processes save water and reduce the number of
trucks needed to haul in water for operations.”

HORIZONTAL WELL TECHNOLOGY

From a single vertical well, multiple horizontal
wells can be developed, limiting the surface
footprint. These laterals allow more efficient
natural gas or oil recovery in energy-bearing
strata, or the use of enhanced recovery
methods, such as steam, to maximize
production, especially in heavy oil plays.?

PETROPHYSICS

Through the use of sound waves, engineers
can understand the physics of rocks and
predict how much natural gas and/or oil
may be produced.®
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Delivery & Transportation

‘SMART PIG’ TECHNOLOGY

Diagnostic tools traveling inside pipelines
scan the walls with technologies similar
to an ultrasound or MRI™ to locate even
microscopic cracks. They’re part of the
reason operators are able to prevent
incidents before they occur.

INNOVATIVE LEAK DETECTION

From infrared cameras to fiber optic cables
installed alongside a pipeline, operators
are employing new technologies and
techniques allowing for 24/7 monitoring,
ensuring if a leak does occur it can be
quickly identified and potential impacts
mitigated.’®

PIPELINE STEEL

Industry uses specially advanced
equipment and state-of-the-art processes
to design and construct pipelines with
the highest grade of steel, with strengths
typically ranging from 70,000 to 80,000
pounds per square inch (psi). Armored
tanks and personnel carriers use grades
of steel in the range of 36,000 to

50,000 psi.®
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DIRECTIONAL TUNNELING

Operators often use steerable, trenchless
tunneling to lay pipeline under a river or road
without affecting the surface. Directional
tunneling reduces the surface construction
footprint and decreases the possibility of
erosion.

ENHANCED TANK CAR STANDARDS

Working with rail tank car builders and
railroads, industry has sought improved
designs and effective standards - including
thicker steel, enhanced thermal protection,
extra shielding at the car’s ends and improved
pressure release valves. These make shipping
crude by rail, already with a 99.999 percent
safety record, even safer.®

FACILITY INSPECTIONS

Focused on preventative maintenance,
operators are using robotic crawlers
to scan and detect features in facility
pipelines that are smaller diameter and
have multiple bends.

SHIP OPTIMIZATION

To meet new global standards, ships today
use low-sulfur fuel types, including diesel,
liguefied natural gas, methanol, ethanol and
biofuels, among others. As the fuel industry
expands, commercial economics,
infrastructure and availability are the

key factors that will continue to drive
innovations in global shipping.”
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20.

Refining & Processing

CARBON CAPTURE

Technologies are being developed to
capture carbon dioxide from power
plants and factories, helping to reduce
CO, emissions and potentially making
natural gas-fueled electricity generation
even cleaner.®

IMPROVING ENERGY
EFFICIENCY

Companies are investing in technologies
that help improve air quality by reducing
refinery energy consumption. A good
example is on-site cogeneration plants that
recover a refinery’s waste heat from one
process and use that to power another
process.2% 2

ADVANCED PROCESS
CONTROLS

Refined products must be consistent

in availability, cost and quality, yet raw
materials and market conditions constantly
change. Refiners continuously analyze each
process unit - from distillation columns to
hydrocrackers to naphtha processing units.
Specially designed online processing control
technologies help maintain safe and steady
operations, optimizing production.
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Power & Storage

POWER GENERATION

Natural gas to generate power, combined
heat and power, microturbines and natural
gas direct carbon fuel cells are examples of
innovation bringing the benefits of natural
gas to homes and businesses.?

FLOATING STORAGE AND
REGASIFICATION UNITS

Vessels that can store, transport and
return liguefied natural gas to a gaseous
state right onboard help make natural gas
available to more markets around

the world.®

ADVANCED POWER SUPPLY

Fuel cells provide critical energy backup
for many large facilities, and they can
provide primary energy for remote
locations. Fuel cell technology generates
electricity from hydrogen while emitting
nothing but water.?*
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LESLIE FANGUE

Facility Integrity Manager,
Plains All American - Texas
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TECHNOLOGY AND INNOVATION FOSTER SAFETY

AND INTEGRITY

The U.S. pipeline industry safely and reliably
operates hundreds of thousands of miles of
delivery infrastructure across the country -
bringing petroleum and petroleum products from
production areas to refineries to consumers and
manufacturers - thanks to a specially trained
workforce that’s aided by continually advancing
technology and innovation. It’s an equation that
has produced a 99.999 percent transportation
safety record.?

Plains All American owns and operates 20,000
miles of North American pipelines, transporting
crude oil, natural gas, natural gas liquids and the
finished products that go into an endless list of
items Americans count on every day. Pipeline
integrity managers like Plains’ Leslie Fangue work

to ensure that everything flows as planned. Leslie
and her counterparts throughout the industry
analyze operations and complex data gathered from
inspections to identify and address anything that

could affect a pipeline’s health as quickly as possible.

“I really connected with the idea of integrity,
which is all about keeping the oil and gas inside
the pipes, where it belongs,” explains Leslie, who
was drawn into the midstream integrity specialty
during a college internship on her way to a civil
engineering degree. “| get to be directly involved
with solving problems and managing risks that
protect people and the environment. | feel like I’'m
doing the right thing every day.”

Like roads, bridges and all other kinds of
infrastructure, pipelines may change over time.
Pipeline facilities include an assortment of
components such as pumps, Sumps, COMpPressors,
meters, tanks and station piping - each of which
is inspected using different technologies and
techniques.

For example, station pipes can be inspected
using a technology called guided wave. This
involves strapping a tool affixed to a collar around
a section of pipe and using ultrasonic waves to
detect changes in wall thickness - up to 30 feet

in either direction. As the ultrasonic waves travel
down the pipe, anomalies are detected, allowing
operators to know where to make repairs.

For decades, mainline pipelines have been
inspected using in-line tools known as “pigs,”
so-called because of the squealing sound they
make when moving through pipe. Today, “smart
pigs” fitted with an array of high-tech sensors
can detect conditions that could affect pipeline
integrity, such as metal loss, changes in wall
thickness, dents, gouges and cracking. Using
onboard GPS, they can identify the location of
each anomaly and tag it so that crews can quickly
find the right spot for further analysis and repairs.

“Across the entire industry, we’re always working
for continuous improvement,” Leslie says.
“[Plipelines are one of the safest ways to transport
crude oil and natural gas, especially across great
distances ... API has a Pipeline Integrity Group that
gives us a great forum for sharing best practices,
improving industry standards and making sure

all operators are on board. Most companies like
ours are working hard to go above and beyond
regulatory requirements.”

As the 99.999 percent safety statistic shows,
they’re doing an excellent job? - aided by
innovative uses of technology and a commitment
to safety.



Using advanced technologies, natural gas and oil are produced mdFé*fj
cleanly and with a smaller environmental footprint. Companies are &
focused on reducing emissions of methane during productio_h while
refineries are producing cleaner fuels. :
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e uchon In our iImpacts
Is as good for the industry as it
Is for the environment, for our
communities and for our own
families.” COLLEEN FABER

Environmental Health & Safety Supervisor,
Anadarko Petroleum - Wyoming



SPOTLIGHT

THE HIGH-TECH APPROACH TO ENVIRONMENTAL

STEWARDSHIP

Today’s natural gas and oil companies are
committed to safely developing the energy
Americans use every day while also protecting
the environment. Colleen Faber is on the front
lines of that commitment.

A health, safety and environment senior staff
representative for Anadarko Petroleum, Colleen
and environmental professionals like her at
other companies across the natural gas and

oil industry work to ensure that industry’s
environmental progress continues - built on
technology, innovation and ever-improving
industry standards and best practices.

Colleen has a degree in agronomy fromm Montana
State University, and she has dedicated her
career to safe land use and environmental
stewardship. Since she began working at

Anadarko in 2004, industry has come a long way.

Engineering innovations like directional drilling
are game changers in industry’s effort to limit
its environmental impacts. “A single horizontal
well can take the place of 10 vertical wells,”
Colleen says. “This means less air emissions,
less water usage and disposal, and a much
smaller surface footprint to produce just as
much oil and natural gas.”

Technology and data are also integral across

every aspect of oil and natural gas development.

“Before any kind of development begins we
use geographic information systems data to vet
locations, so we can evaluate risks and make
the best possible selection,” she says. “Once we
pick a location, we do extensive monitoring at
the surface to understand the vegetation and
soil, so we know exactly how to restore the land
once it’s time to shrink our footprint.”

It takes about four to eight weeks to set up

and perform a horizontal drilling and fracking
operation. Once these activities are completed
and the wells are flowing, the heavy equipment
is removed and the land around the site pad is
restored to its former state. All that remains on
the pad are the well heads, valves, flow lines and
storage tanks, which take up a fraction of the
site’s original footprint.

"Improved practices during drilling and fracking
make a significant difference,” she says.

“By using surface pipelines to bring in water
during drilling and fracking, along with remote
telemetry that lets us monitor everything
happening at the well sites without having to
make daily visits, we’ve made huge reductions in
vehicle traffic. This makes our operations safer
and better for the environment, for wildlife and
for communities.”

While oil and gas companies are busy
developing energy from natural resources,
they’re also partnering with universities
and other facilities to support research and
development that continues to move the
industry’s environmental progress forward.

“Anadarko was the University of Wyoming’s
Research Partner of the Year in 2015,” Colleen
says with pride. “Investing in engineering
innovations and new technologies is a win-win
proposition. We may spend more up-front, but
any reduction in our impacts is as good for the
industry as it is for the environment, for our
communities, and for our own families.”
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Positive
Change
Through
Leadership,
Technology

PROTECTING THE ENVIRONMENT
IS A CORE INDUSTRY VALUE.

The communities in which our companies

operate expect that we will work to protect

the air and water, that we will strive for the
smallest possible footprint and that we will
carefully restore areas when work is completed.
Environmental stewardship is essential to sound
corporate conduct. We’re committed to safely and
responsibly supplying Americans with the energy
they use every day because they’re our neighbors,
and these are our communities, too.

Our industry invests in ongoing research into new
technologies and other practices for cleaner, more
efficient operations. Government data show this
commitment has worked. Greenhouse gases have
been greatly reduced, cleaner-burning fuels have
helped improve air quality and our stewardship

of valuable resources, such as water and surface
spaces, has grown.

28.

In our latest commitment to environmental
performance, we launched The Environmental
Partnership, whose participants will work together
to further reduce emissions from natural gas
development. The partnership also is designed

to identify additional opportunities for action on
other environmental issues in the future.

Bottom line: The natural gas and oil industry will
continue advancing environmental performance
through innovative research, technology and
operational practices.

Reduced CO, Emissions
From Power Generation

Since 2005, carbon dioxide emissions from
power generation have decreased 25 percent.?’

CO2 25%

EMISSIONS NS

DOWN v

By 2030, power plant CO, emissions
could drop as much as 30 percent from
2005 levels?®

Fuel switching to natural gas is
responsible for the majority of power
plant emissions reductions

CO, emissions from energy use across
the entire economy are at the lowest
levels in nearly 25 years?®
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REDUCING EMISSIONS

Greater use of clean, reliable, affordable

natural gas is driving significant environmental
improvements. The United States is leading the
world in CO, emissions reductions because of
abundant domestic natural gas and its use across
our economy.

Growing use of natural gas as a fuel for electricity
generation has helped lower emissions of

carbon dioxide from the power sector to their
lowest point in nearly three decades. By 2030,
these emissions could drop as much as 30
percent from 2005 levels, primarily as a result

of continued fuel switching to natural gas for
generating power.3°

Natural gas is also the essential partner to
intermittent renewable energy sources, providing
reliable fuel for power generation when the other
power sources are unavailable. At the same time,
natural gas goes into the production of wind
turbine blades and photovoltaic cells - meaning
that as more renewable power generation comes
online, natural gas’ role will grow, too.

Industry continues to reduce its own emissions.
While natural gas production rose nearly 52
percent between 1990 and 2015, emissions of
methane from that production declined 16.3
percent. This is primarily because of industry
investments in better, more efficient equipment,
leak detection measures and other mitigating
technologies.

Reduced Methane Emissions

METHANE v

EMISSIONS
powNBY 16.3%

Between 1990-2015%

©0000000000000000000000000000000000000000000000000 o

NATURAL GAS
#” N PRODUCTION

uPBY 52%

Between 1990-201532

.29
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PARTNERING TODAY AND
TOMORROW

Industry Environmental
Leadership

The Environmental Partnership’s mission is
continuous improvement of the natural gas
and oil industry’s environmental performance.
Program highlights:

27 participating companies, and growing
Reducing methane and other emissions
from onshore natural gas production
Incorporating new technology and best
practices

Reporting and tracking progress
Sharing data and knowledge

THE

ENVIRONMENTAL
PARTNERSHIP

An Initiative of the U.S. Natural Gas and Oil Industry

“We have been able to produce more natural

gas while also lowering emissions. But rather
than rest on these accomplishments, this industry
is seeking to build on them. The Environmental
Partnership will help America’s natural gas and
oil industry share goals, technologies and best
practices that will make our environmental
performance even stronger.”

Mark Berg,
Pioneer Natural Resources

30.
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The Environmental Partnership is industry’s
voluntary commitment to continuous
improvement in environmental performance,
with its first initiative focused on taking actions
to reduce emissions associated with natural gas
and oil production.

Initially, participating companies are focused on
reducing methane emissions from onshore natural
gas operations, because EPA identified these
operations as a leading source of those emissions.

The foundational principles of the partnership
include, first, a commitment to take action and to
put technology and innovation to work to further
cut methane emissions. Second, participants have
agreed to share scientific data, to learn together
and to expand what is known about emissions
and effective emissions-cutting technologies and
programs. The third founding principle, underlying
the other two, is collaboration, a commitment

to create a united industry effort to achieve
emissions reduction goals.

The broader goal is steady environmental
progress, which is why participants are
committed to annual reporting, which will track
that progress and help guide the program in

the future. The partnership is adaptable, so that
cooperation to reduce emissions may help tackle
other important issues in the years ahead.

ENVIRONMENTAL INVESTMENTS

Industry’s commitment to the environment is
backed by hundreds of billions in investments
in technologies to reduce emissions during
production, to improve air quality at refineries,
to support ongoing environmental research and
development and to make cleaner fuels for U.S.
cars and trucks.*®
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Cleaner fuels used in today’s more efficient
vehicles are helping reduce pollutants in tailpipe
emissions. Overall, new cars, trucks, SUVs and
heavy-duty trucks and buses run about 99
percent cleaner than models produced in 1970,
according to EPA.3* These helped reduce U.S. air
pollution by 73 percent between 1970 and 2016,
even as vehicle miles traveled increased 190
percent and the economy grew 253 percent.®

The industry also is researching zero- and low-
carbon technologies in support of substitute
and less carbon-intensive fuels and other energy
technologies. Investments totaled nearly $90
billion from 2000 to 2014 - almost as much

as the rest of U.S.-based private industries
combined. Our companies are investing in wind,
solar, biofuels, geothermal and landfill digester
gas. Since 2000, the industry accounted for

$1 out of every $6 spent on non-hydrocarbon
technologies.?¢

Environmental Enhancements

) $339
BILLION+

Between 1990 and 2016, industry invested
more than $339 billion on environmental
enhancements.®”

Improved environmental performance:
Fuels, operations, facilities

Focus: Technologies, research &
development $1,045 for every person
in U.S.38

Includes $166 billion spent by

U.S. refiners3®

IMPROVING OUR STEWARDSHIP

Our industry is meeting the country’s energy
needs while minimizing our environmental
footprint. U.S. natural gas production reached
an all-time high in 2015 - more than 27 trillion
cubic feet*® - while crude oil production reached
3.4 billion barrels, output not seen in more than
four and a half decades.*' At the same time, new
technologies and more efficient operational
practices shrank industry’s surface presence and
reduced its use of freshwater. In 2015, nearly 77
percent of the most prolific U.S. wells - those
producing more than 400 barrels of oil per day
- were horizontally drilled, according to the U.S.
Energy Information Administration (EIA)*? -
meaning that multiple laterals can go out from a
single vertical well, reducing the surface footprint
by as much as 90 percent.*?

Meanwhile, new innovations enable the use and
reuse of many kinds of water in operations -
including brackish water, produced water and
municipal water of varying qualities. These uses,
along with advances in hydraulic fracturing

fluid chemistry and treatment, cut freshwater
requirements, reducing truck volumes, associated
noise and road wear and tear.

This is a smart, maintainable water use and reuse
cycle that can be repeated during natural gas and
oil production.** In Pennsylvania, for example,
industry now recycles more than 90 percent

of the wastewater produced from exploration
and production activities.*> Accomplishments
like this are becoming increasingly common

- as is the repurposing of treated produced
water for additional beneficial uses, such as in
cooling towers at power plants and in range land
restoration.®
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“We take our impact on BN
enviigiinent, dnd our responsitblility
foroperating safely, very seriously.”

LOLA OWOLABI

Environmental Engineer,
Phillips66 - California




SPOTLIGHT

PURSUING ENVIRONMENTAL PERFORMANCE

WITH PASSION

As an Environmental Engineer at Phillips 66’s Los
Angeles Refinery, Lola Owolabi is an expert on air
- clean air and keeping it that way. She manages
compliance under the refinery’s Title V operating
permit, as well as the facility’s flares program. Both
roles help ensure that the refinery’s air emissions
are within or well below regulatory levels.

“I’'m passionate about driving environmental
compliance,” Lola says. “Right now, my expertise
is in air, but my goal is to learn more about water
and waste programs. Eventually, | hope to be in a
leadership role as an environmental manager.”

Lola is one of a number of environmental experts
working for natural gas and oil companies. Her
zeal for environmental progress reflects the
natural gas and oil industry’s broader commitment
to protecting the air and water by enhancing

the environmental performance of operations,
products and facilities, such as P66’s L.A. refinery.

Born in Nigeria, Lola moved to the United States
with her family as a teenager because her parents
wanted her and her brother to attend college in
the U.S. In 2008, Lola graduated with a chemical
engineering degree and started working for
ConocoPhillips. When the company split its
upstream and downstream operations in 2011,
Lola stayed with its downstream side, now known
as Phillips 66. She has since parlayed her interest
in environmental stewardship into a master’s
degree in environmental engineering, which she
completed in 2014.

For Lola, the best part of her job is feeling like a
valuable part of a team that’s making a difference.
“| like knowing my contributions matter,” she says.

“For instance, we recently needed to make repairs
to a roof ladder on one of our storage tanks, and

| was able to successfully petition the Air Quality
Management District to let us make the repairs
without taking the tank out of service.”

It was an important achievement. Taking a storage
tank out of service means using degassing
equipment - a source of air emissions - and it’s
a costly process, she says. Her work showed
that a major industrial facility like a refinery can
conduct important operations and protect the
environment in a way that’s cost-effective.

“One of the highlights of my career so far was
working with a team to reduce flare emissions
from planned maintenance work at our Carson,
California, facility,” she says. Using an innovative,
caustic scrubbing technology, the team
significantly reduced flare emissions and set a
new standard for Phillips 66.

“We were able to minimize our environmental
footprint - and do the right thing for the
local community,” she says. For their efforts,
the Carson project team earned a Phillips 66
Golden Shield Award, the company’s highest
recognition for outstanding commitment to
the community by delivering best-in-class
environmental performance.

Lola is proud of the industry’s continuous
investments in improved safety and
environmental performance. “Our industry is
highly regulated,” she says. “We take our impact
on the environment, and our responsibility for
operating safely, very seriously.”
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“| come from dfimmigra®
family that started with nothing ...
Me? I’'m nof starting from zero.
| was given an opportunity.”

CARMEN SEGOVIA

Advanced IT Business Analyst,
Marathon Oil - Texas



SPOTLIGHT

THE OPPORTUNITY FOR A CAREER AND PROSPERITY

Advanced IT Business Analyst Carmen Segovia

is living the American dream. At 25, she works in
both her chosen field and her chosen industry;,

for a company - Marathon Qil - that has been a
wellspring of opportunity since her undergraduate
days at the University of Houston (UH).

A first-generation Mexican American, Carmen’s
achievements are the product of her own
ambition and hard work. Hers is a story being
repeated at companies across the natural gas and
oil industry as more women and minorities join an
increasingly diverse workforce.

Neither of her parents went to college, and as the
oldest of four children, Carmen had to blaze her
own trail with scant practical guidance or financial
support. Carmen’s introduction to Marathon

Oil came while she was pursuing a bachelor’s
degree in management information systems at
UH. Marathon sponsors the Diversity Scholarship
Fund. In her sophomore year, Carmen applied

for the scholarship, as well as an internship at
Marathon.

“| really wanted the scholarship,” she says. “My
dad always pushed college, so it was never a
question of whether | would go. The question was
how | would pay for it.”

Carmen put her best foot forward when she
visited Marathon Oil headquarters for her
scholarship interview. She was ecstatic two
months later when she learned that she’d won the
scholarship - and a paid internship. “Mind-blown”
is the term she used.

“| was born and raised in Houston, and all you hear
is how great it is to work for oil and gas. | always
wanted to be part of it. | was so lucky how things
fell into place.”

Carmen’s scholarship lasted through her
remaining two years at UH. When her first
internship ended, she was offered another one.
Once she graduated, Marathon offered Carmen a
full-time job.

Five years later, Carmen’s ambitions continue

to grow. A natural leader, she’s thinking about
pursuing an MBA, and hopes to her work her way
up to Marathon’s C-suite.

“There’s definitely room to grow here,” she says.
“The company is always encouraging various
training and development opportunities, and my
supervisor fully supports the idea of me going
back to school.”

As an Hispanic, Carmen is part of industry’s active
efforts to tap talents and contributions from all
quarters of society by developing a workforce
that better reflects the country’s growing
diversity. Carmen’s story also is about more
industry opportunities for women. A 2016 report*’
estimates minorities and women will occupy tens
of thousands of industry jobs by 2035.

When thinking about her career today, what
Carmen appreciates most is the opportunity the
oil and natural gas industry provides.

“I come from an immigrant family that started
with nothing, and had to build from the ground
up,” she says. “Me? I’'m not starting from zero.

| was given an opportunity - one that has
benefitted me for several years now, and will
continue doing so in the future.”
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Fueling
Growth and
Opportunity

THE UNITED STATES IS POWERED
BY NATURAL GAS AND OIL.

Access to affordable, reliable energy enables

the modern standard of living Americans enjoy
today. For the U.S. economy, natural gas and

oil play leading roles. Together, they supplied
about two-thirds of the energy Americans used

in 2016, according to the U.S. Energy Information
Administration (EIA),*® and EIA estimates they
will account for nearly 70 percent of the country’s
energy use in 2050.#°

That’s energy for transportation to and from work,
across the country and around the world, and
energy to run factories and businesses. It’s energy
for manufacturing the goods that make lives
modern, convenient, healthier and safer. Energy
fuels the economy.

The uses of natural gas and oil are all around us
- in fuels for transportation and manufacturing,

WE SUPPORT

AMERICAN JOBS

POWERING PAST IMPOSSIBLE

in the chemistry that go into countless consumer
products Americans use every day, in advanced
life-saving medical devices and in inventions only
dreamed of years ago. The ubiquity of natural
gas and oil and the demand for the products
that come from them are the reason they drive
economic growth. That growth, in turn, drives
the need for more energy, making our industry a
growth point itself.

The natural gas and oil industry supports 10.3
million jobs today®° - a half-million more than it
supported in 2011. And, industry’s long supply
chain reaches all 50 states - service companies,
contractors, vendors, equipment manufacturers,
fabricators of steel pipe and many more.”" There
also are indirect jobs in businesses that serve the
needs of direct industry employees, jobs that
might not exist in the same quantity or in specific
locations were it not for industry’s presence.

Every job our industry supports - direct, indirect
and induced - represents a paycheck, the
economic livelihood of an individual American
and/or a U.S. household. Jobs sustain, empower
and offer promise. A job pays for the necessities
of life, helps provide access to health care and
provides the avenue to personal aspirations.
Natural gas and oil industry jobs do all of these
things - while the products industry supports help
power an expanding economy.

38.
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America’s energy abundance has helped lower
energy costs for consumers, which boosts the
broader economy as U.S. households have more
to spend on things besides energy. Between
2008 - about the time the U.S. energy renaissance
started - and 2014, average annual energy costs
per household dropped 14 percent, reducing
Americans’ overall living costs and increasing
disposable income.>? According to one studly,
abundant shale energy increased household
disposable income by $1,337 in 2015.53 Meanwhile,
growing U.S. crude oil production put downward
pressure on global crude prices, ultimately saving
U.S. motorists, on average, about $550 at the
gasoline pump in 2015 compared with 201454

Likewise, American energy has lowered costs
for businesses and industry, spurring the
manufacturing sector’s renaissance and bringing
a number of manufacturers back to the U.S.
from overseas. Producers of steel, chemicals,
plastics and other products have benefited from
lower costs for power and feedstocks thanks

to abundant domestic natural gas and oil. U.S.
industrial natural gas and electricity costs are
significantly lower than those of most of our
foreign competitors. China’s manufacturing cost
advantage over the U.S. shrank from 14 percent
in 2004 to an insignificant 1 percent in 2016.%°
That’s a direct boost to the global competitiveness
of U.S. companies.®®

40.
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Electricity is essential for a 21st-century economy,
and natural gas is becoming the marketplace’s
choice for fueling power generation. In 2016,
natural gas was the leading fuel for total U.S.
power generation across all sectors (electric,
commercial and industrial),®” chiefly because it is
clean, abundant and reliable. It was on track to be
the leading fuel again in 2017.5¢ Natural gas-fueled
generation also provides important attributes

- including dispatchability, ramp rates and
frequency response - that ensure the reliability
and resilience of the modern electric grid. These
attributes also make natural gas an essential,
reliable partner for intermittent fuel sources like
wind and solar.>®

Marty Durbin, API’s executive vice president and
chief strategy officer, recently testified during a
hearing on electricity grid reliability held by the
House Energy and Commerce Committee’s energy
subcommittee:°
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Natural Gas Benefits

$100 BILLION

IN CONSUMER SAVINGS

By 2040, consumers across the country could
save an estimated $100 billion, or $655 per

household, from the increased use of natural gas
throughout our economy - from manufacturing

to generating affordable electricity.®!

3 PERCENT

OF THE ECONOMY
SUPPORTED

In 2015, the natural gas supply chain
supported 3 percent of the U.S. economy,
including direct, indirect and induced
activities and jobs associated
with natural gas.5?

4 MILLION

JOBS SUPPORTED

In 2015, natural gas supported more
than 4 million jobs across the country from
production to end uses like manufacturing.

That number is expected to rise to

6 million jobs by 2040.53

Markets are driving the selection of natural gas
to fuel power generation. Since 2000, demand
for natural gas for power generation has almost
doubled.®* While natural gas-fueled generation is
providing reliability and resilience to the electric
grid, it also has lowered costs for consumers.%®
According to one study, U.S. consumers could
save an estimated $100 billion - or $655 per
household - by 2040 from the increased use of
natural gas throughout the economy, including
power generation.®®

Natural gas supported more than 4 million jobs
across the U.S. in 2015, from production to end
uses such as manufacturing. The number is
expected to rise to 6 million jobs by 2040.%”

The supply chain for natural gas - suppliers,
vendors, contractors - supported 3 percent of

the U.S. economy in 2015, including direct, indirect
and induced activities and jobs.58

ENERGY AND TRADE

America’s energy renaissance is making it a
leading energy exporter to the world. The
International Energy Agency (IEA) projects that
U.S. shale energy will push combined natural gas
and oil production to a level 50 percent higher
than any other country has ever managed,®®
which will help support exports. In its “Gas 2017”
report, IEA projects that by 2022 the U.S. could be
the global leader in exporting liquefied natural gas
(LNG), surpassing Australia and Qatar.”®

Energy exports serve multiple U.S. interests.
Exports help spur domestic production. They
strengthen the United States’ trading posture
and allow the U.S. to provide energy to friends
and allies around the world. U.S. LNG exports by
vessel are surging, growing from about 184 billion
cubic feet (bcf) in 2016 to nearly 410 bcf through
August 2017.7" U.S. crude oil exports have grown
from 48 million barrels in 2013 to more than 217
million barrels through August 2017.72



STATE OF AMERICAN ENERGY 2018 |

Growing U.S. LNG exports could add up to $73
billion to the U.S. economy by 2040 and support
between 220,000 and 452,000 additional
American jobs.”®

The United States’ emergence as a leading energy
exporter is supported by mutually beneficial trade
agreements. For example, the North American
Free Trade Agreement (NAFTA) guarantees
access to North American markets, which benefits
the U.S., Canada and Mexico. NAFTA fosters
market efficiencies that have helped bring more
affordable energy to consumers in all three
countries.

Trade of U.S. energy and energy products under
NAFTA helps support U.S. jobs. In all, more

than 80 U.S. refineries imported crude oil from
either Canada or Mexico in 2016, turning that
crude into products Americans use every day.
Refineries mostly in the Midwest and Gulf regions,
supporting thousands of jobs, are configured to
process heavy crudes from Canada and Mexico.”*

Thanks to free trade, Mexico and Canada are
the top importers of U.S. natural gas and oil and
refined products.”

The U.S. and Mexican natural gas markets also
are becoming more physically interconnected.
Pipeline capacity for natural gas exports from the
U.S. to Mexico has rapidly expanded in the past
few years and currently stands at 7.3 billion cubic
feet per day - which is expected to nearly double
in the next three years.”® Given the interconnected
markets of the U.S., Canada and Mexico, North
American energy security is at its strongest in
decades.
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Free Trade and Energy Markets

Under the North American Free Trade
Agreement (NAFTA), Canada’® and Mexico””
have become leading importers of U.S. energy
and energy products:

[ s

CANADA

N\

U.S. Crude QOil
U.S. Kerosene Type
Jet Fuel

U.S. Finished Motor
Gasoline

U.S. Motor Gasoline
Blending Components
U.S. Distillate Fuel Oil

U.S. Total Refined Products
U.S. Pipeline Natural Gas
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NATURAL GAS, OIL AND
OPPORTUNITY

Whether it’s management, finance, engineering,
chemistry or something else entirely, industry
employs experts in a wide-ranging number of
professional fields, across a range of job sectors
in every state. These are good-paying jobs - jobs
with a future because natural gas and oil will
continue to power the world.

The RAND Corporation found that almost without
exception - across education levels, degree
majors, gender and race/ethnicity groups and
occupation types - men and women working

in our industry earn more than those working

in other sectors.”” Based on 2016 average

annual wage data from the Bureau of Labor
Statistics, the average pay in the oil and gas
industry is nearly $50,000 higher than the U.S.
average.®° Ours is a job-growth industry, with

one report estimating the natural gas and oil and
petrochemicals industries could create 1.9 million
new job opportunities by 2035.5" There will be
opportunities for women and minorities. There
will be opportunities for people with degrees in
science, technology, engineering and mathematics
(STEM) - degree fields with great potential for
advancement. It’s the reason industry is focused
on supporting STEM education. (For more, see
page 60, Communities.)

Employment Opportunity
and Benefits

1.9 MILLION

NEW JOB OPPORTUNITIES

by 2035%2

$50,000
HIGHER

AVERAGE INDUSTRY PAY
is nearly $50,000 higher than
U.S. average®?

STEM

Bachelor’s degree in science, technology,
engineering or mathematics nearly doubles
likelihood of working in industry?®4

57 PERCENT

OF INDUSTRY’S NEW JOB
OPPORTUNITIES

will be in blue-collar occupations®s
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The economic gains and energy benefits
produced by our natural gas and oil resurgence
need policy support to continue and expand. Even
now some parts of the U.S. don’t have the same
access to energy and its benefits as others, chiefly
because of infrastructure constraints. The country
needs more pipelines, storage, processing, rail and
maritime infrastructure to provide that access.

The effects of insufficient infrastructure are
acutely apparent in New England, where residents
paid 50 percent more for electricity than the
national average in 2016, while industrial users
paid almost 80 percent more for electricity than
the national average.®® Both percentages reflect
costs associated with constrained access to
natural gas as a fuel for power generation.
Natural gas provides nearly 50 percent of the
region’s fuel, yet significant physical constraints
limit the amount of natural gas available to
generators at certain times of the year. And
failure to expand natural gas and electricity
infrastructure in New England could cost the
region’s households and businesses an estimated
$5.4 billion in higher energy costs and more than
167,000 private-sector and construction jobs
between 2016 and 2020.#”

PAID 50% MORE FOR ELECTRICITY®® @

PAID 79% MORE FOR ELECTRICITY &°

@
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Infrastructure is the essential link between
America’s energy wealth and every energy user.
Building pipelines and storage terminals and
revitalizing our ports could be a leading catalyst
for economic growth.”” Between 2017 and 2035,
infrastructure is projected to support an average
of up to 1.4 million American jobs annually,

not only within states where infrastructure
development occurs but across all states because
of extensive indirect and induced labor impacts.®?

Adding infrastructure also is important to
sustained, long-term economic growth and our
nation’s ability to harness its natural gas and oil
potential. By not adding infrastructure capacity or
developing our resources, we may fail to capture
benefits like those the U.S. energy renaissance has
brought to every American.

This is explained in a recent study that estimated
negative economic impacts if the U.S. stopped
building infrastructure and stopped new
development of certain energies, including
natural gas and oil.?3 Job losses could be
significant, impacting energy-producing states
the most, while the broader economy could be
harmed by increased costs for production and
transportation of goods, with the cumulative
gross domestic product loss by 2040 totaling
$11.8 trillion. According to the study, the average
U.S. household could see its costs jump $4,552 by
2040 due to higher costs for transportation fuel,
electricity, home heating and goods and services.
The study concludes that electricity prices alone
could increase an average of 56.4 percent.

The United States’ renaissance in natural gas and
oil production has provided a game-changing
opportunity for our country to secure its
economic future - as well as its broader security.
Long-term U.S. energy policy should be forward-
looking, recognizing the essential, powerful
support natural gas and oil have provided and
can continue to provide to the national economy
as well as the prosperity of individual Americans
and their families.






POWERING
MANUFACTURING

Natural gas and oil are used in everyday products too numerous to count - as well
as in cutting-edge technologies and inventions that improve Americans’ health;
support longer, more enjoyable lives; and boost their standard of living.
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BERGAN FLANNIGAN
Retired U.S. Army Captain - New York




SPOTLIGHT

ENERGY FOR QUALITY OF LIFE

Life can change in an instant. It did for U.S. Army
Capt. Bergan Flannigan in 2010. One moment she
was leading a foot patrol in Kandahar, Afghanistan.
The next she was on the ground, a high-pitched
ringing in her ears and her right leg shattered by a
roadside bomb.

What Bergan thought would be a long military
career was cut short, in an instant. After numerous
surgeries and two years at Walter Reed National
Military Medical Center, she’s now retired, back

in her hometown of Plattsburgh, New York, and
caring for her 3-year-old daughter, Willow.

From the moment Bergan wakes up in the
morning until she goes to bed at night, she wears
a prosthetic leg that’s a melding of biomedical
engineering, artificial intelligence and petroleum-
based materials. Modern prosthetics like Bergan’s
provide better mobility and more comfort than ever
before for about 2 million Americans living their
lives after losing a limb.%* Bergen started wearing
her prosthetic when she was pregnant with Willow.
“I figured I'd need full-time mobility as a mom, so

| might as well get used to it,” she says. Which she
has done. In fact, being a mom gives Bergan extra
incentive to go about business as usual.

“| used to feel self-conscious about people staring
at my leg, so I'd avoid social situations,” she says.
“But I've had to get over that because | don’t want
Willow to miss out on anything.” Bergan’s daily
routine includes about two hours of gym training.
“ used to be all about cardio, but I've made some
adjustments.” Now she’s an avid weightlifter and
is game to explore new physical endeavors. Last
winter she tried skeleton sledding, which is similar
to riding a luge, but with the rider lying face down
and head first.

Losing a limb is life-changing, but Bergan proves
it doesn’t have to be life-ending. Her prosthetic
plays a big part in that. Durable, lightweight resins

derived from natural gas and oil are integral in the
new generation of “active prostheses” that can
mimic human characteristics such as flexibility,
grip, strength and surface friction.

In the seven years since Bergan lost her leg, she
has had several different prosthetics and dozens
of different sockets - the component that encases
the residual limb. It’s by far the most important
feature for an amputee’s comfort and mobility.
Bergen’s current, double-walled socket was
designed and fitted by prosthetist Jeff Erenstone,
owner of Create O&P in Lake Placid, New York,
which uses 3-D printing technology to build
prosthetics, reducing the time it takes to build

and customize a socket from a few weeks to a
few hours. Prosthetists are assisted in their craft
by a new generation of thermoplastic urethane
(TPU), a soft flexible material that is also strong
and durable and derived from petroleum. Soon it
will be possible to make prosthetics with different
densities — soft in the fleshy areas but more rigid
in the center where the bone would be — to better
replicate the feel of a real limb.

Create O&P also makes custom prosthetic covers
that encase the prosthetic’s metal pipe. These can
be made in a wide array of colors and patterns -
and even imprinted with a tattoo - to help users
feel more emotionally connected to the device.

“| have Rosie the Riveter on mine,” Bergen says.
“She’s a symbol of women’s strength, and | just
think she’s cool.”

Strength is something Bergan and the iconic
riveter have in common. When people ask

about dealing with adversity, she points to inner
determination. “It’s hard, and it’s going to be hard,”
she says, “but it comes down to you. You've got to
get up and get on with your life. In spite of what
happened to me, I'm proud to have served my
country. I've got no regrets.”



STATE OF AMERICAN ENERGY 2018 |

Creating
Products of
Everyday Life

OTHER THAN WATER, THERE ARE
FEW SUBSTANCES ON EARTH
THAT WE COUNT ON MORE THAN
NATURAL GAS AND OIL.

A few years ago, the Manhattan Institute’s Robert
Bryce wrote: “If petroleum didn’t exist, we’d have

to invent it. Nothing else comes close to oil when it
comes to energy density, ease of handling, flexibility,
convenience, cost, or scale.”®> Bryce was spot on.
Natural gas and oil are packed with energy; they’re
portable and storable. The adaptable properties of
natural gas and oil, for the fuels and products we
use every single day, make them a necessity for
modern life.

Very few aspects of modern life aren’t touched

in some way by natural gas and oil. Thousands

of products made from natural gas and oil make
life healthier, safer, more comfortable and more
enjoyable. They help save time for the things we
want to do. They support creativity, help us manage
our environment and think beyond ourselves.
Their hydrogen and carbon molecules provide
the building blocks for thousands of products and
materials that weren’t available to Americans 100,
50 or even 25 years ago.

In terms of products that are essential to modern
living, natural gas and oil play important roles

in a number of areas - medicine, health care,
transportation technologies, safety, clothing,
equipment for first responders and so many more.
In all of these uses associated with natural gas and
oil, the greater good is served.
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This is especially true in the medical field. The
products made from natural gas and oil - such as
artificial heart valves and acrylic lenses - are strong
and durable, yet lightweight with the ability to be
formed into any shape and less likely to pose a
rejection risk. This makes them very useful in medical
supplies such as sterile gloves, IV lines and more.

We enjoy a level of mobility that would have been
impossible 100 years ago. From planes to cars to
buses to bikes, we are able to navigate our world
more quickly and efficiently than ever before, with
help from natural gas and oil. Motor vehicles, no
matter the power source, are safer, lighter, sleeker
and faster because of petroleum- and natural gas-
based fibers, compounds and adhesives used to
manufacture and maintain them. We rely on seat
belts and air bags, made with the help of natural
gas and oil, to keep us safe in vehicle emergencies.
Other materials and fabrics manufactured from
natural gas and oil - durable, yet lightweight and
flexible - help protect first responders, who in turn
protect the rest of us.

All of this is possible because of the seemingly
endless ways scientists are able to manipulate
hydrocarbon molecules to create fabrics that have
the qualities people need and want for multitasking
lifestyles. As these types of products become more
popular, not only will the apparel of tomorrow look
good and be more comfortable, it may alert us to
medical emergencies, help us train more safely and
more efficiently, and ultimately take its place as part
of the digital universe alongside our smartphones,
fitness trackers, tablets and laptops.

The catalogue of products like these that reach

each part of everyday life is voluminous. Natural

gas and oil also support creativity and modern
communications. From the pottery made during
Egypt’s first dynasty about 8,000 years ago, to the
15th-century introduction of oil paints to the invention
of photography in the early 19% century to the
advent of recorded sound and motion pictures at the
beginning of the 20t century, technology assisted by
energy has advanced artistic expression.?®°”

The next few pages illustrate the positive ways
natural gas and oil impact our lives.
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Energy is Everything

From health to transportation safety to favorite pastimes and much more,
natural gas and oil are involved in the products that make Americans’ lives
modern, healthier and more comfortable.

ARTIFICIAL HEART VALVES: Up to 1.5 million Americans suffer from a
narrowing of the heart’s aortic valve.®® For many, a stent offers the best remedy.
The most advanced stents are sheathed in a thin, flexible layer of polyethylene
terephthalate, a petroleum product similar to polyester.?®

INTRAOCULAR LENSES: Specially designed lenses made from acrylic, which
is made from petroleum, are used to treat cataracts, which afflict 24.4 million
Americans over the age of 40.°° The lens mimics the natural transparency
and flexibility of an organic lens and, according to one clinical study, improves
uncorrected distance vision to 20/40 or better in 94 percent of patients.®

MEDICAL SUPPLIES: Plastics made from natural gas and oil are used for
intravenous lines and bags, sterile gloves, anesthesia masks, catheters
and more.

MOTOR VEHICLES: More than 8 percent or 332 pounds of a new

car’s weight in 2015 came from fossil fuel-derived materials, up from less
than 20 pounds in 1960.°23 These materials actually reduce the overall
weight of cars and trucks by replacing heavier materials, which has helped
reduce U.S. air pollutants by 73 percent between 1970 and 2016, even as
vehicle miles traveled have increased by 190 percent.04 15

AIR BAGS: Made from nylon, air bags contain the first mass-produced synthetic
fabric, which is made with chemicals found in crude oil. This safety feature is
estimated to reduce the risk of dying in a direct, frontal car crash by as much as
30 percent, according to the National Highway Traffic Safety Administration.®
Almost 40,000 lives were saved by air bags during the first 25 years as
required equipment in U.S cars, according to NHTSA.®”

SEAT BELTS: Belts - made from polyester, a strong, durable and flexible fiber
that began as natural gas and crude oil - have been standard equipment for
decades. According to the Centers for Disease Control and Prevention, using
seat belts reduces the risk of death by 45 percent and serious injury by 50
percent.'o®
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KEVLAR/NOMEX: Much of the fire protection gear used by the more than

1.1 million firefighters in the United States is made from advanced fabrics and
fibers that come from natural gas and oil, including Kevlar and Nomex, which
provide flexible fire- and heat-resistant protection.

“SMART” FASHION: Clothing manufacturers create innovative fibers that
provide more than a fashion statement. One line of women’s sportswear
made from a unique blend of polyester, nylon and elastane, all derived from
petroleum, is antimicrobial, extremely elastic and moisture-wicking. It also
relays, in real time, the wearer’s vital signs gathered from several sensors
embedded in the fabric, which includes a magnetometer, a gyrometer and
several accelerometers. The clothing reports back to a Bluetooth radio that
communicates the data to a smartphone®®

3-D PRINTING: Printers extrude heated plastic, metal or other materials, layer
upon layer, to create a three-dimensional object. Some of the most common
printing filaments in these devices use plastics derived from natural gas and
0il." Super computers and 3-D printing were at the heart of a 2017 project
during which a team of computer engineers distilled the “artistic DNA” from a
painting by Rembrandt to create an “original” of the Dutch master who died
almost 350 years ago. A computer-assisted 3-D printer created an original
13-layer painting with more than 148 million pixels." This type of computing
takes enormous amounts of energy. The typical super computer uses about
4 megawatts of power an hour, or 40 times that of the average American
household™ - electricity increasingly generated by natural gas.™

ASTRONAUT ATTIRE: An astronaut’s space suit has 14 layers of materials,
including urethane-coated nylon, Kevlar, spandex and a pressure-restraining
Dacron - all synthetic fabrics made from refined petroleum™- to keep the
wearer safe. Helmets contain plastic made from refined petroleum,™ and the
helmet’s visor is made from polycarbonate, a petroleum-based thermoplastic
polymer that also is used to make bulletproof glass in cars."™

EXOSKELETON TECHNOLOGY: Carbon fibers and other components derived
from oil enhance safety and production, helping workers lift heavy loads.™
Other exoskeleton technology provides power and torque to joints that
reduce the burdens on soldiers carrying gear in the field."®

TELESCOPES: Optical glass lenses, mirrors and prisms in powerful
telescopes, manufactured using natural gas-fired furnaces that can
reach 2820 degrees Fahrenheit,™” |let scientists see to the far reaches
of our solar system and beyond.
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WATER: Plastics for bottled water, water-filtering pitchers, water-softening
attachments for the shower and many other water-related containers, cups
and other devices all are made with natural gas and oil, with processes
fueled by natural gas and oil.

WATER PURIFICATION: Energy fuels technologies that produce clean water.
These include one technology that extracts nutrients and pollutants from

cow waste to produce water clean enough for the cows to drink, which could
help farmers manage their livestock waste?° Another system can purify

large amounts of water for humans. After Haiti’'s 2010 earthquake, 15 of these
systems were installed, together purifying 10,000 gallons of water every day.”

FERTILIZER: Ammonia is made from natural gas, and 80 percent of all U.S.
ammonia production is used to produce fertilizers. The nitrogen in ammonia

is essential for crop growth. Although it varies depending on the crop type,
approximately 200 pounds of ammonia are used for every acre of land during
Crop season.'??

SOLAR ENHANCEMENTS: The first commercial land-based solar cells
were developed by ExxonMobil in 1973. New work on solar cells involves
development of copolymer resins for photovoltaic cells that form a
protective layer between the cells’ electronics and glass.”*

CHEMISTRY: More than 96 percent of all manufactured goods trace back to
chemistry,?* and natural gas and oil provide the feedstocks to make about 99
percent of all petrochemicals in the U.S.%°

ROCKET FUEL: RP-1 fuel, a derivative of kerosene,?¢ is a liquid rocket
propellant used by the first-stage boosters of the Saturn V rockets that

took Americans to the moon, and is still used to put satellites in orbit with
boosters such as the Falcon 9 rocket.?” About 95 percent of liquid hydrogen,
often used for propellant once a vehicle clears the earth’s atmosphere, is
made with help from natural gas.?®

ROBOTICS: Drones and robots, which can go where humans can’t, are made
with carbon fiber-reinforced polymers derived from petroleum,?® which
allows for increased payload and performance.

PAINT: Many oil-based paints are manufactured from petrochemicals.*°
Solvents that make paint easier to apply and polyurethane resins that help
paint dry also are made from petroleum.™®

PAINT BRUSHES: Synthetic brushes typically consist of nylon or polyester,
both derived from petroleum.”?
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POWERING
COMMUNITIES

We’re all in this together. Natural gas and oil companies and their employees are
invested in supporting and strengthening the towns where they operate - because
they live, work and play there, too.
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SETTING STANDARDS FOR SAFETY

INVESTING IN EDUCATION

BROADENING INDUSTRY’S WORKFORCE

BEING GOOD NEIGHBORS



“They’re a gradi €ontributor...
Chevron will] k ong—sicmdmg
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JIMMIE PAVELOCK
Assistant Chief,
Glenham Fire Department - New York




SPOTLIGHT

WORKING TOGETHER AND KEEPING OUR

COMMUNITIES SAFE

At age 16, Jimmie Pavelock already was doing
what so many kids want to do when they grow
up - working as a firefighter.

Born and raised in the heart of New York’s
Hudson River Valley, Jimmie honed his skills as a
first responder with fire departments throughout
the region and kept them sharp, even as he
followed other pursuits. Now a retired police
detective, Jimmie’s still fighting fires as assistant
chief of the Glenham Fire District in the hamlet of
Glenham, New York.

The Glenham Fire District operates out of the
Slater Chemical Firehouse, next to what was
Texaco’s Research Center, a 153-acre complex
that supported the company’s downstream
petroleum and energy business. Chevron merged
with Texaco in 2001 and ultimately opted to
centralize its research and development at
facilities elsewhere, yet the company remains
connected with the surrounding community -
including Jimmie and his fellow first responders.

Over the past several years, Chevron has made
financial donations to support critical purchases,
including turnout gear - the thermal protective
coats, pants, boots and helmets firefighters
wear - cold water rescue suits, thermal imaging
cameras and emergency medical kits for all of
the department’s vehicles.

“The turnout gear alone is huge,” Jimmie says.
“We’re a small volunteer department with a
limited budget, and this offsets expenses we
have related to our building and our equipment.
We’d gotten to the point where we didn’t

have gear that would be approved for a new
firefighter.”

Turnout gear is made of fire-resistant
petroleum-based fibers, such as Kevlar, and must
be updated every 10 years to pass inspection.

A single suit can cost in the neighborhood of
$3,000. “It’s a big risk not to have the equipment
we need,” Jimmie says. As an FF2 certified
firefighter and Level Il certified fire inspector,
with three in-fire life saves under his belt, Jimmie
speaks from experience.

“We handle over 300 calls every year, from basic
grass fires, to big structural fires and priority on-
medical calls. The community can’t go without
this fire department.”

Jimmie says Chevron has partnered with other
area organizations in similar ways. “They’re a
great contributor,” he says. “They’ll be a long-
standing part of the Glenham family.”

Chevron currently is working with the Town of
Fishkill, New York, and the larger community on a
vision for future development on a former Texaco
site, now known as Glenham Mills.

“Chevron holds monthly meetings here at the
firehouse,” Jimmie says. “People are eager to
see something put on the property, but there
are varying opinions about what that should be.”
Smiling, he adds, “Personally, I'd like to see a
golf course.”



STATE OF AMERICAN ENERGY 2018 |

Strengthening
the Places
We CallHome

OUR INDUSTRY’S VALUE TO SOCIETY
IS MUCH MORE THAN BARRELS OF
OIL PRODUCED OR PERCENTAGE
POINTS ADDED TO ANNUAL GROSS
DOMESTIC PRODUCT.

Production and economic growth are important.
They make our country more secure and provide
paychecks for millions of Americans. Yet, nearly
two decades into the 21t century we know that
those around us weigh our performance by more
than just output. So, as the United States remains
the world’s leading natural gas and oil producer
and its leading refiner, industry is working

safely and responsibly, and we’re engaging

with Americans on society’s broader needs and
helping develop solutions. For our industry, a big
part of corporate responsibility is focusing on
the greater good.

POWERING PAST IMPOSSIBLE

SAFETY FIRST, SAFETY ALWAYS

We’ve discussed how we’re continually improving
the environmental performance of our operations
and products, helped by advanced technologies
and innovations. We’re also constantly improving
standards and recommended practices - the
bedrock of safety. APl was born as a standards-
setting organization nearly a century ago, and
establishing operational standards and best
practices is a continuing core mission. Since 1924,
API has developed nearly 700 standards covering
all segments of the industry, all of them working
in some way to enhance safety - in operations,
equipment, worker training and more.

Take well cementing and other drilling operations.
API’'s Global Industry Services gathered a cohort
of industry engineers, government agency
representatives, scientists, academics and
non-governmental officials to create the best
designs. Pipelines are safer and more durable
because pipeline experts assembled by APl wrote
standards for materials, operating mechanisms
and monitoring capabilities. Similarly, refineries
are safer and more efficient because of standards
written for equipment and complex refining
processes.

Each standard is developed through a rigorous
process that pulls in experiential and experimental
research and that is accredited by the American
National Standards Institute. This ensures that
relevant expertise, scientific data and a range
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Putting Safety First

Industry standards and best practices are designed
to protect communities and our own employees.
By the numbers:

B Number of times state
, W regulations cite API standards
430 B Number of times federal agencies
B cite API standards
B Number of API standards for
+ m ©xploration and production
B API standards cited in federal
m offshore regulations

- Number of refining safety-
+ related operating standards
|

and work practices

41,463:

Miles of pipelines inspected in 2015 with “smart
pig” technology, to maintain safety

DOWN 34%:

Decline in injury and illness rate for U.S. natural gas
and oil industry from 2007-2016'%3

- Refinery employees are six times less
likely to be injured on job than workers

in other manufacturing sectors™*

of viewpoints go into standards that then are
thoroughly discussed and reviewed before
publication.

More broadly, APl has more than 260 exploration
and production standards, with 91 specific

to offshore operations and 96 referenced in

the government’s offshore safety regulations.
More than 180 safety-related refinery operating
standards and workplace practices have been
developed, too.

Standards are a big reason, for example, that
virtually all - 99.999 percent - of natural gas
and crude oil and petroleum products delivered
by pipeline reach their destinations safely.
Technologies support standards and best practices.
An example is the “smart pigs” that travel inside
pipelines, scanning surfaces like a medical MR,
to detect early signs of corrosion, dents, cracks
or other issues. In 2015, pipeline operators used
smart pigs to inspect more than 41,000 miles of
pipelines.”®

Preparedness also is important. One of the
essential considerations surrounding offshore
energy production is protecting coastal
communities, their commerce, recreation and
tourism. The Center for Offshore Safety was
created to help offshore operators take a
systematic approach to safety through protocols,
processes, leadership and training.’*®

Safety and Environmental Management Systems
(SEMS)™ support that approach. Specified in API’s
Recommended Practice 75, SEMS help offshore
operators reduce the likelihood of incidents

and also establish a specific plan to lessen the
effects of a potential incident.®® SEMS are subject
to independent, third-party audits that check
leadership, training and safety structures. The goal
is embedding safety in all aspects of an offshore
operation.
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JOBS AND OPPORTUNITY

One of the best ways we strengthen communities
is by providing jobs. Natural gas and oil industry
employment means a good-paying job with the
chance to grow and advance. Our industry is
more than a collection of petroleum engineers
and oilfield hands. We’re also mathematicians,
chemists, biologists, environmental engineers,
civil engineers, geologists, statisticians, computer
programmers and more.”°

Job opportunities in our industry likely will grow
over the next couple of decades as our industry
expands, requiring more workers, and as Baby
Boom generation workers retire. We’re projected
to have nearly 1.9 million new job opportunities by
203540 According to an IHS study,* women and
minorities will account for hundreds of thousands
of those openings - more than 700,000 African
Americans and Hispanics and 290,000 women
through 2035. Millennials, who make up 34
percent of our current workforce, are expected to
account for 41 percent of it by 2025142

These projections signal a great opportunity
for our companies to develop a workforce that
better reflects America - tapping a broader span
of skills, intellect, creativity and perspectives -
which will strengthen our industry in the future.
Toward that goal our companies are investing
in education and other initiatives to help build
tomorrow’s workforce. We’re helping build
interest in science, technology, engineering
and mathematics (STEM) subjects as early as
kindergarten and to hold that interest through
high school and college. We support STEM
summer camps, hands-on laboratories for
students, training and curricula for prospective
and experienced classroom teachers and more.

60.
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Millennials and Industry

Millennials’ projected share of workforce by 2025:

41%

(UP FROM 34%)

A

©0000000000000000000000000000000000000000000000000 0

Projected share of managerial, business, financial,
professional occupations to be held by Millennials

39%
A

(UP FROM 32%)
Millennials currently account for 46

percent of all industry employment
in unskilled, blue-collar occupations#

Millennials currently account for 42
percent of all industry employment in
semi-skilled, blue-collar occupations'*

The prospects are encouraging. Nearly half

of U.S. high school graduates who took the
ACT exam expressed STEM interest, and those
students outperformed their peers in college
readiness.*® The number of college degrees
received in science and engineering disciplines
is growing, with a 2015 report finding that 13
of the top 25 jobs for Millennials are in STEM-
related fields."®
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“YOU DON'T HAVE TO BE A
LAND MAN OR A PETROLEUM
ENGINEER. THERE ARE OTHER
THINGS YOU CAN DO IN THE
OIL AND GAS INDUSTRY.”

Supply Chain Sourcing Manager'#°

STATE OF AMERICAN ENERGY 2018

IN OUR COMMUNITIES

We’re committed to the communities where we
operate - the places our employees call home.
Our companies and their employees help build
and improve thriving communities through
education, engagement with charitable
organizations and other local initiatives.

This commitment is part of why natural gas and
oil companies along the Texas-Louisiana Gulf
Coast and their employees helped cities and
towns meet the severe challenges posed by
Hurricane Harvey last year. It started even before
the storm made landfall, when refineries safely
shut down for the protection of employees and
the surrounding areas. Similarly, when it was safe
to restart refineries detailed, orderly processes
brought them back online.

After the hurricane our companies looked after
own employees and then restored fuel supplies for
first responders. During recovery, our companies
donated more than $32 million™® to relief efforts,
and their employees reached out to those in need
- as volunteers or simply as neighbors helping
neighbors.™ After Hurricane Irma struck Florida,
our industry’s refinery and supply transportation
sectors restored fuel supplies as quickly as
possible - again, so that emergency officials could
do their work, and then to help Floridians get
back on their feet.

Energy powers communities, and our companies
and their employees strengthen the communities
where they work and live by being good
neighbors - working safely, protecting the
environment and public health and by giving back.
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Ensuring the Safety
of Our Communities

TECHNOLOGIES AND TRAINING
PROVIDE PROTECTIONS.

The safety of energy production and delivery
systems, plus the training and preparedness
exercised by companies across the natural gas
and oil industry, work together to help keep
communities across the country as safe as
possible.

Safety & Preparedness

SR 3-!(’“& 1
R

J

MARITIME IMPROVEMENTS

Large releases of oil from tankers have
declined from 24.5 incidents per year in
the 1970s to 3.2 incidents per year in the
2000s. The improved safety is due to
modern vessels and technologies and crew
training - even as maritime transportation
of oil and petroleum products has nearly
doubled since 1970.15°

PIPELINES AND RAIL

In 2016, natural gas'™ and oil and petroleum
products’™ safely reached their destinations
by pipeline more than 99.99 percent of the
time. Similarly, oil transported by rail reached
its destination safely more than 99.99
percent of the time.>*

TANKER SAFETY

More than 99.99 percent of oil delivered
by tankers in the U.S. over the past
decade reached its destination safely.>®
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COASTAL PROTECTION

Preventing offshore incidents that could
affect coastal areas is the chief objective

of the Center for Offshore Safety.”” The
Center assists offshore operators in
developing a systemized approach to safety
by establishing protocols and processes

to prevent incidents and through training,
leadership and auditable programs.

FIRST RESPONDERS

Transportation Community Awareness

and Emergency Response (TRANSCAER®),
is a multi-industry safety training program
that helps prepare communities for
potential hazardous materials incidents,

by offering classroom and hands-on
training, emergency planning assistance,
support for community drills and more.*®
The pipeline industry also hosts a free,
online training program for first responders
and emergency response personnel.

MANAGEMENT SYSTEMS

Offshore operators must have functioning
Safety and Environmental Management
Systems (SEMS), which are subject to
independent, third-party audits and erect
safety barriers that help prevent incidents
that may occur from escalating.




ENERGY POLICY MATTERS. Sound policies that foster investment allow the
United States to fully harness its natural gas and oil potential - keeping America
strong at home and around the world.



-7
A
.o{{" —

=
4

A
Za T
P° - v "\\‘3‘"‘.:!‘
( S

’
X




STATE OF AMERICAN ENERGY 2018 | POWERING PAST IMPOSSIBLE

SUSialnlng EXPAND ACCESS TO OFFSHORE,
0ur Abili-l-y ONSHORE RESERVES

to Power Past

I m pOSSi ble ot o revarvoe, oftshore and ononore.

is vital to strengthening the economy
and our national security, now and in the
future. New offshore access could add

The right policies will sustain and grow production of more than a million barrels
the ongoing energy renaissance, making of oil equivalent per day and generate
America more secure and prosperous now hundreds of thousands of good-paying
and in the future. It can be a future where we jobs and billions of dollars in government
protect the environment; innovate with new, revenues.5216016! This includes the Eastern
advanced technologies; grow economically; Gulf of Mexico and areas off the Atlantic
and manufacture products for everyday living. coast and the Alaskan Arctic. Access to
American energy will continue to enhance the federal onshore acreages also should be
fabric of our communities. increased, supported by land management

and regulatory policies that foster more

AMERICANS LOOK TO THE INDUSTRY natural gas and oil production. Expanded
AND OUR NATION'’S LEADERS TO GET access to American energy will help keep
ENERGY POLICY RIGHT TODAY FOR our country secure and prosperous, and a
A BRIGHT FUTURE global energy superpowet.

They want a country that is second to none

in energy production, energy security and
economic growth while protecting the
environment - all of which lay a foundation for
future Americans to power past the challenges
we consider impossible today.

The following pages outline energy policies and
outcomes that that are critically important to
keep America powering past impossible:
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STREAMLINE PERMITTING
FOR INFRASTRUCTURE

The U.S. needs additional energy
infrastructure to connect consumers all
across the country with the benefits of
surging natural gas and oil production.
Increasing certainty, transparency

and efficiency in permitting processes
for pipelines, gathering lines, storage
tanks, compressor stations, ports and
other infrastructure will help ensure
that American families, businesses and
manufacturers fully realize the benefits
of the country’s energy abundance.

At the same time, building new
infrastructure and/or expanding existing
facilities could create millions of jobs
across a range of industries in all 50
states - good-paying, middle class-
sustaining jolbs.'6?

SUSTAIN ENVIRONMENTAL
PROGRESS

The United States leads the world in
reducing carbon emissions,®> and methane
emissions from natural gas systems have
fallen™® - even as the U.S. leads the world
in producing natural gas,"®® oil and refined
products. Meanwhile, ozone concentrations
in the air have fallen 17 percent since 2000
with help from increased use of domestic
natural gas.'®® The U.S. has proved that
significant progress in these areas can
occur without sacrificing energy and
economic growth.

A commonsense regulatory approach that
acknowledges the industry’s technologies
and innovations have contributed
significantly to reducing emissions and
key air pollutants is needed - and that
industry, through initiatives such as The
Environmental Partnership, is committed to
continuous environmental progress through
collaboration.
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REPEAL OR REFORM THE

RENEWABLE FUEL STANDARD

The federal Renewable Fuel Standard
(RFS) is a broken program that should be
repealed or significantly reformed. The
program’s original objective of lowering
crude oil imports is being accomplished
by increased domestic oil production. The
program’s mandates for increasing ethanol
use in the nation’s fuel supply could
potentially damage vehicle engines as well
as consumer items. About three out of
four vehicles on the road today were not
designed to use higher ethanol blends like
E15. The Congressional Budget Office'®”
found that forcing ethanol volumes to
statutory levels dictated by the RFS could
cost consumers up to an additional 30
cents per gallon for standard E10 gasoline
and up to an additional 45 cents per
gallon for petroleum diesel. Over more
than a decade, another of the RFS’ chief
goals - establishing a viable commercial
market for cellulosic biofuels - has not
been achieved.

Short of repealing the RFS, the program
should be reformed to align it with market
realities, protect consumers and preserve
a place in the fuel supply for ethanol-free
fuel for which there is important customer
demand.

68.

PRO-GROWTH
TAX REFORM

America’s natural gas and oil industry

is a major driver of the economy,
supporting over 10 million jobs, investing
billions each year in capital projects and
generating about $70 million a day in
government revenues. The right pro-
growth tax policies, like the recently
passed Tax Cuts and Jobs Act, accelerate
the economic investments that generate
all those benefits, and create more jobs
while helping to provide affordable
energy for consumers.'®® Maintaining
provisions that enable cost-recovery and
implementing a new and more competitive
international taxation system will help
strengthen the U.S. energy renaissance and
ensure continued benefits for American
consumers and businesses.
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ENSURE ELECTRICITY GRID
RELIABILITY AND RESILIENCE

Abundant, affordable natural gas was
the top fuel for U.S. electricity generation
in 2016 and was on track to be the
leader again in 2017. Natural gas-fueled
generation defines reliability, furnishing
dispatchability, ramp rates, frequency
response and other important attributes
that help ensure the health of the
electricity grid.’®®

The resilience of the modern natural

gas system was demonstrated during
last year’s hurricanes, with the system’s
geographic diversity keeping supplies
flowing. Markets, not government
interventions, should determine energy
sources for power generation because
they reward innovation and work toward
lower prices and benefit consumers.

STATE OF AMERICAN ENERGY 2

GROW U.S. GLOBAL ENERGY
LEADERSHIP THROUGH EXPORTS

As a growing exporter of crude oil and
liquefied natural gas (LNG), the United
States is able to help friends and allies
abroad while strengthening its position
as a global energy superpower. Energy
exports boost U.S. trade, help spur
domestic production and help grow

the economy.”®

Our allies see the United States as a reliable,
alternative energy supplier. In that way,
supplying energy to allies supports our
nation’s foreign policy goals. U.S. policy
should strengthen the competitiveness of
U.S. energy in the global marketplace, for
example, by expediting federal approvals
for LNG export facilities, allowing more U.S.
natural gas to reach customers overseas.
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COMMONSENSE, EFFECTIVE MODERNIZE, STRENGTHEN
REGULATION FREE-TRADE AGREEMENTS
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Maintaining the current, successful Provisions in free trade agreements
regulatory approach - a combination help ensure that U.S. companies -

of federal and state oversight - is including those in the natural gas and
essential to continued natural gas oil industry - may compete on a level
and oil production that has made playing field around the globe. When
the United States the world’s leading they do, they win - and so does the
producer, increasing our security and U.S. These agreements help ensure
boosting our economy. The marriage access to foreign markets and that
of advanced hydraulic fracturing companies and their investments
and horizontal drilling is the engine are protected from discriminatory,

of the U.S. energy renaissance. It is anti-competitive actions by foreign
safe'”’ - and well-regulated and will governments. Free trade benefits
continue to play the major role in the United States by building

U.S. energy production, guided by a demand for U.S. energy, which
commonsense regulatory approach. stimulates domestic production

and supports jobs here at home.'”?

70.



POWERING PAST IMPOSSIBLE |

Conclusion

The 2018 State of American Energy report
highlights how the natural gas and oil industry
powers our nation and the world past challenges,
many of them thought to be impossible.

The natural gas and oil industry isn’t satisfied
with today’s levels of performance, nor does it
retreat from challenges others may consider
impossible. The industry is about the future
and consistently demonstrates that today’s
impossibilities can be tomorrow’s reality.
Americans look to the industry to get our
nation’s energy policy right, today. They expect
safe, unsurpassed energy production that
makes them more secure and prosperous while
protecting the environment - so Americans can
power past what may be considered impossible.

STATE OF AMERICAN ENERGY 2018

This year’s report reminds all Americans of the
fundamental benefits of natural gas, oil and
refined products and in their daily lives. The
once-in-a-generation opportunity provided by
the 21t century American energy renaissance
continues to strengthen our economic and
national security today and is the foundation
for a brighter future.

From the electricity that lights our homes, to the
paint that adorns our walls, to innovative medical
devices that save countless lives and more, the
natural gas and oil industry is leading progress
today and will do so tomorrow - capitalizing

on the opportunity to build an American future
characterized by energy abundance, greater self-
sufficiency and security, and global leadership.

All while Powering Past Impossible.
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