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REDUCING EMISSIONS WHILE DRIVING ECONOMIC GROWTH: INDUSTRY-LED INITIATIVES
THURSDAY, OCTOBER 17, 2019

U.S. SENATE,
COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS,
SUBCOMMITTEE ON CLEAN AIR AND NUCLEAR SAFETY,
Washington, DC.
The Committee met, pursuant to notice, at 10:03 a.m. in room
406, Dirksen Senate Office Building, Hon. Mike Braun (Chairman
of the Subcommittee) presiding.
Present: Senators Braun, Whitehouse, Barrasso, Capito, Ernst,
and Carper.
OPENING STATEMENT OF HON. MIKE BRAUN,
U.S. SENATOR FROM THE STATE OF INDIANA

Senator BRAUN. Good morning. I call this hearing to order.
Thanks to everyone for being here today.
We are meeting today to begin the important work of examining
our changing climate and its effects on producers of American
goods, services, and agriculture. Today, we will hear testimony
from experts on the innovative private sector led initiatives in the
U.S. that reduce air emissions while promoting economic growth.
We will begin with opening statements and then hear from our
panel of witnesses.
I will start here. During the month of August, I traveled around
the Hoosier State on my Summer Solutions tour. In the first little
over 9 weeks, I did visit all 92 counties and got a real good reading
of where Hoosiers are on issues related to climate. Nearly every
stop, we discussed the importance of sustainability and the need to
protect our environment.
As I have learned through visiting with Hoosiers over the past
2 years, I have concluded the American people are paying attention
to these important conversations. You wouldn’t know it by watching the news, but we have all been thinking about and investing
in this problem for a long time. Everyone, that is maybe except
Washington, who has been too polarized for too long to deal with
much of anything, particularly our changing climate.
Instead, American innovators and capital have been leading the
way, our manufacturing, agriculture, and generation sectors have
seen significant improvements from the voluntary adoption of new,
lower carbon corporate practices.
(1)
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According to the Energy Information Administration, U.S. energy
related CO2 emissions decreased nine-tenths of a percent in 2017
alone. The American economy has been so impressive at reducing
emissions that, in 2018, BP noted in its statistical review of world
energy that the U.S. was the world leader for reducing carbon
emissions, prompting the American Enterprise Institute to note
that for the ninth time in this century, the U.S. has had the largest
decline in emissions in the world. And we still need to do better.
In fact, in 2017, the U.S. Energy Information Administration
found U.S. emissions from energy sources hit their lowest level in
25 years, while during those same 25 years, U.S. GDP more than
doubled, and real median household income rose by nearly 20 percent.
And yet, innovation continues. In September, Duke Energy, a
company which serves 7.2 million customers, announced an ambitious new initiative, which would bring its carbon emissions to net
zero by 2050.
The world’s largest retailer, Amazon, has announced its plan to
achieve net zero by 2040.
Last year, in an Indiana subsidiary of Nicor, a natural gas utility
that serves almost 4 million customers, announced a Your Energy,
Your Future plan. Under this initiative, Nicor plans to cut 90 percent of its greenhouse gas emissions.
What is perhaps most impressive about changes made by industry is that we have been able to accomplish significant emissions
reduction while not sacrificing the country’s overall economic competitiveness. But we must constantly remain vigilant of the balance.
There is a real risk that in attempting to curb emissions, American families, workers, and businesses will be hit with rising prices,
fees, and utility bills. It is our duty to balance these two interests.
Rather than dictate choices, we should allow for the market to
drive new ways to produce and consume energy and goods more efficiently.
However, our national debate is deviated from this balance, instead focusing on policies which would, without question, severely
limit consumer choice in many areas, from the type of energy you
should use to the kind of car or appliance you should buy, to how
much meat you should eat. In the case of the Green New Deal, a
complete central planning reorganization of our economy, I believe
the effect would be significant, and not in the right direction.
It is one thing when you make these decisions for yourself. It is
another one when Washington forces its decisions upon you.
Economic competitiveness would be the real cost of these proposals, when ironically, if we really are going to solve our environmental problems, we will need innovators to produce the technologies to get us there, the hallmark of what has built this country. This is why today’s focus on private sector investment has been
so critical, what has been driving these decisions and what the results have been.
I look forward to each of your testimonies as we continue to consider these questions. And I draw the parallel of being on the
HELP Committee, where we are taking on the health care industry, who I have solely blamed for the pickle we are in with high
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health care costs, and have asked them to get with it, start fixing
yourselves. When 80 Senators weigh in, you should be getting the
message.
I have been impressed, in the energy sector, in what we are
going to talk about today, the interest within the industry of being
responsible in trying to help protect the environment.
Now I would like to recognize Ranking Member Senator Whitehouse for his opening statement.
Senator.
OPENING STATEMENT OF HON. SHELDON WHITEHOUSE,
U.S. SENATOR FROM THE STATE OF RHODE ISLAND

Senator WHITEHOUSE. Let me start by thanking Senator Braun
for holding this. He is a terrific colleague to work with on these
issues. I think there is a real chance for progress in the weeks and
months ahead.
I will start my remarks by looking backward to 1986, when a
similar subcommittee of this Committee had 3 days of hearings on
climate change. After these hearings, six members of this Committee, three Republicans and three Democrats, wrote to the executive director of the now defunct Office of Technology Assessment,
and asked for a study of policy options to reduce carbon pollution.
They all wrote together that they were deeply troubled by climate
change and its implications for the human and natural worlds.
Deeply troubled, and implications for the human and natural
worlds being quotes from their letter, 33 years ago.
In the intervening decades, carbon pollution and global temperature increase and warming and acidification of the oceans and the
experience of climate related events like wildfires have all accelerated. The disastrous effects of climate change are now plain for
anyone who is looking to see. Yet Congress has undertaken no serious legislation to address our climate crisis.
Why is that? Because hundreds of millions of dollars are spent
by the fossil fuel industry to block climate action. Much of this is
spent through trade associations and front groups that are controlled by the fossil fuel industry.
Two of these trade associations are present here today. The
watchdog group, Influence Map, identified the U.S. Chamber as
one of the two most obstructionist groups on climate policy. API is
not far behind.
There are signs of change at the Chamber, and at the National
Association of Manufacturers, the two tied for worst climate
obstructers in America. And even at API. I want to express my appreciation to the Chamber for inviting me, of all people, to speak
to a Chamber gathering in New York City during Climate Week,
which I hope is a sign of good progress to be made in the future.
I appreciate very much also that the Chairman and my colleague
from West Virginia are working with me to provide Federal dollars
for developing new technologies to reduce industrial emissions. Our
industrial emissions bill is a good one. The Chamber and NAM are
supporting it.
But what companies are doing voluntarily to reduce their emissions won’t come close to the reductions that we need. A 2018 study
by America’s Pledge totaled up the voluntary pledges from compa-
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nies and State and local government emissions reduction commitments and found that they would only result in a 17 percent decline in carbon emissions by 2025, which is well short of even the
rather weak kneed Paris Agreement pledge of 28 percent. We actually need far larger reductions if we are to hold warming to 1.5 degrees Celsius and avoid the very worst of consequences.
Innovation is a beautiful thing. America specializes in it, but it
doesn’t happen in a vacuum. Without Federal policies such as a
price on carbon, there is little incentive for businesses to innovate.
We have seen this principle proven out over and over, whether for
criteria air pollutants under the Clean Air Act, or CFCs under the
Montreal Protocol. Federal and international policies provided the
framework for businesses to rely on and develop new technologies
that reduced those emissions.
Investors also recognize this. More than 200 major investors with
$6.5 trillion in assets under management recently wrote to almost
50 blue chip companies that, ‘‘Corporate commitments to embrace
energy efficiency and set greenhouse gas reduction goals are necessary and welcomed, but to facilitate the deployment of capital at
a necessary pace and scale, a strong public policy framework is
needed.’’
More than 500 investors with over $35 trillion in assets under
management recently called on policymakers to put a meaningful
price on carbon emissions. The reason for this is, of course, the well
documented warnings which I have forwarded to every single one
of my Senate colleagues of a carbon asset bubble crash and a coastal property values crash. Progress on climate is increasingly seen
as essential to successful business models in the banking, investment, and agricultural sectors.
To get that progress done, corporate America must ensure that
the trade associations to which they belong are not major climate
obstructionists. And I hope the Chamber and API are getting the
message.
If one message can come out of this hearing, it is that it is well
past time for corporate America to break the fossil fuel industry’s
stranglehold on these trade associations, and instead, demand the
climate action that is needed to protect our economy and their own
business models.
Thank you very much, Mr. Chairman.
Senator BRAUN. Thank you, Senator.
I am pleased that we have a great panel here today. Our witnesses come from a wide variety of backgrounds, and I am looking
forward to the different perspectives that will facilitate our discussion today.
Our first witness today is Todd Wilkinson, who is co-owner and
operator of a commercial cow-calf operation in South Dakota. He is
also co-owner of Redstone Feeders, a family owned cattle feeding
and finishing operation, and a founding member and current vice
president of the South Dakota Cattlemen’s Foundation.
Mr. Wilkinson is here today in his capacity as policy division vice
chairman of the National Cattlemen’s Beef Association. Mr.
Wilkinson has practiced law for more than 35 years, specializing in
estate planning and agricultural law. He is a graduate of
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Augustana College and the University of South Dakota Law
School.
Our next witness is Frank Macchiarola, the vice president of
downstream and industry operations at the American Petroleum
Institute, API. He joined API in January 2016, where he leads association efforts on fuels, refining, marketing, and downstream
safety, security, and technology. Prior to joining API, Mr.
Macchiarola served as executive VP of government affairs at America’s Natural Gas Alliance. From 2004 to 2013, he worked here in
several senior staff positions in the U.S. Senate, including staff director and counsel to the U.S. Senate Committee on Energy and
Natural Resources, and minority staff director of the U.S. Senate
Committee on HELP.
Mr. Macchiarola earned his BA from the College of Holy Cross,
and his J.D. from New York University School of Law.
Next in line will be Marty Durbin. Mr. Durbin is the president
of the Global Energy Institute at the U.S. Chamber of Commerce.
Previously, Mr. Durbin was the executive VP and chief strategy officer at the American Petroleum Institute, and the VP of Federal
relations at the American Chemistry Council.
Earlier in his career, he served as a staffer for Senator Alan
Dixon, and for Congressman Rick Boucher. Mr. Durbin received his
bachelor’s in government and politics from the University of Maryland–College Park.
Fourth will be Dr. Andrea Dutton. She is an associate professor
at the University of Wisconsin–Madison where her research focuses
on various impacts of climate change, in particular its impact on
sea levels. Previously, she spent 8 years as an assistant professor
in the University of Florida’s Department of Geological Sciences.
Prior to her professorship at the University of Florida, Dr.
Dutton was a research fellow at the Australian National University, where she worked to understand historical warming periods.
Dr. Dutton holds a bachelor’s degree in music from Amherst College, in addition to a master’s and Ph.D. both in geology from the
University of Michigan. She completed her post-doctoral work at
the Australian National University.
Final witness today is John Wilson, the VP and director of corporate engagement for Calvert Research and Management. His
firm specializes in responsible and sustainable investing across
global capital markets. Mr. Wilson leads the design and execution
of Calvert’s corporate engagement and shareholder activism strategy.
He began his career in the investment management industry in
1997. Before joining Calvert Research, he was the head of governance and research at Cornerstone Capital Group. He also served as
the director of corporate governance at TIAA-CREF and was the director of socially responsible investing at Christian Brothers Investment Services.
John earned a B.A. in English from Georgetown University, an
MBA in finance from Columbia University, and an MIA in economic and political development from Columbia University School
of International and Public Affairs.
I want to remind the witnesses that your full written testimony
will be made part of the official hearing record. Please keep your

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00009

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

6
statements to 5 minutes, so that we may have plenty of time for
questions.
We look forward to hearing your testimony, beginning with Mr.
Wilkinson.
Please proceed.
STATEMENT OF TODD WILKINSON, POLICY DIVISION VICE
CHAIRMAN, NATIONAL CATTLEMEN’S BEEF ASSOCIATION

Mr. WILKINSON. Good morning, and thank you, Chairman Braun
and Ranking Member Whitehouse.
My name is Todd Wilkinson. I am an owner of a cow-calf operation with my son and a part owner of a commercial feed yard with
my brothers near to Smith, South Dakota. I am proud today to testify on behalf of the American cattle producers.
The United States has one of the lowest beef greenhouse gas
emission intensities, 10 to 50 times lower than other countries
around the world. That statistic is not accidental. American cattle
producers work hard to implement new technologies and practices
that reduce our environmental impact while simultaneously increasing our efficiency.
Farmers and ranchers face increasing pressure from consumers
to be socially responsible while managing existing environmental
responsibility and attempting to remain economically viable. According to the U.S. Environmental Protection Agency, direct emissions from cattle represent just 2 percent of all greenhouse gas
emissions in this country.
Climate change policies that unfairly target cattle producers fail
to recognize the positive role of cattle. Rather than waiting for Congress to adopt misguided policies that threaten the viability of this
key industry in the climate fight, we hope to shift the conversation
to continue to be the innovators.
Cattle graze on over 660 million acres in the United States. That
is nearly a third of our Nation’s continental land mass. This acreage not only feeds cattle, but also sequester carbon. The ruminant
grazing enhances sequestration. Emissions from cattle are a part
of the natural cycle of the methane.
Cattle consume grasses and then emit methane through belches
as a part of the ruminant digestive process. In just 10 years, more
than 90 percent of that methane oxidizes in the atmosphere and
converts to CO2. The CO2 is then absorbed by grasses. Those
grasses are eaten by cattle, and the process goes on and on.
Methane has no long term impact on the climate when the emissions and the oxidation are in balance. While cattle are a nominal
contributor to America’s overall greenhouse gas emissions, our industry works to further increase our efficiency every day by implementing grazing management systems.
Our operation developed a grazing management system through
USDA’s Natural Resource and Conservation Service, which guides
our implementation of a rotational grazing system. Rotational grazing creates an opportunity for cattle to intensely graze pastures,
thereby compounding carbon sequestration while naturally decreasing weed and invasive species growth.
If producers have learned anything, it is that there is no one size
fits all, no silver bullet solution. Cattle producers across the Nation
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effectively implement voluntary conservation practices with technical assistance from USDA and land grant universities. The benefit of technical assistance is its personalized approach. Local
NRCS employees work with agricultural producers to implement a
suite of conservation practices best suited to fit each individual
need.
Voluntary conservation practices supported by research and implemented by producers with technical assistance are the keys to
increasing efficiency and resilience. The American cattle herd provides an incredible environmental benefit through unmatched ability to upcycle byproducts. Upcycling being defined as a concept of
using discarded materials to create a higher value product.
In addition to the cattle’s ability to turn grass into a nutrient
dense protein, cattle also upcycle other byproducts when they move
from pasture to the feed yard. Ninety percent of the cattle feed
yard diet is human inedible. At Redstone Feeders, we feed a byproduct of an ethanol called distiller’s grain. By feeding distiller’s
grain to cattle, not only do we provide the animals with an essential set of nutrients, but simultaneously reduce the greenhouse gas
emissions.
Distiller’s grain is just one example. There are many byproducts
that are fed to cattle to enhance their diet in a safe and efficient
manner, including potato peelings, bakery trimmings, even byproducts of chocolate.
NCBA was a founding member of the U.S. Roundtable for Sustainable Beef. The roundtable is a multi-stakeholder organization
which aims to demonstrate and improve beef sustainability. The
roundtable began with a discussion on how we, as members of the
beef value chain, can directly and measurably impact sustainability. This approach is unique from previous sustainability efforts, because it is anchored by the institutional knowledge of
America’s cattle producers.
Farmers and ranchers are America’s original conservationists.
We provide a safe and affordable beef supply, and we work hard
every day to ensure that we can pass our operations on to the next
generation.
Thank you, and I look forward to your questions.
[The prepared statement of Mr. Wilkinson follows:]
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Todd Wilkinson
National Cattlemen's Beef Association
2019 Policy Division Vice Chairman
Todd Wilkinson is a co-owner and operator of a commercial cowcalf operation with his son, Nick Wilkinson in De Smet, S.D. He is
also a co-owner of Redstone Feeders, a family owned cattle
feeding and finishing operation.
In addition, Wilkinson has practiced law for more than 35 years,
specializing in estate planning and agricultural law. He is a graduate
of Augustana College and USD School of Law. His firm, Wilkinson &
Schumacher, is sought after by landowners (cow-calf, stocker and
feeder segments) across the state when they are facing legal challenges.
Over the years, Wilkinson has been heavily involved in local, state and national leadership roles. During
his time on the South Dakota Cattlemen's Association Board he had many roles including president in
2015-2016. Wilkinson has also served on numerous NCBA committees as well as the Environmental
Working Group, Traceability Working Group and Cattle Marketing Working Group. Wilkinson served as
NCBA Region VII Policy Vice President for two years.
Wilkinson is a founding member and current Vice President of the South Dakota Cattle mens Foundation.
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Good morning, Chairman Braun and Ranking Member Whitehouse. My name is Todd Wilkinson.
I am involved in a cow/calf operation with my son and am part-owner of a commercial feedyard
with my brothers in De Smet, South Dakota. Redstone Feeders finishes cattle after their time on
pasture. Over the years, every step in the beef supply chain has taken steps, with the help of
valuable research, to intentionally increase efficiency while simultaneously reducing our
environmental footprint. Thank you for the opportunity to testify before the subcommittee today.
Farmers and ranchers face increasing pressure from consumers to be socially responsible, while
balancing existing needs to remain environmentally conscious and economically viable.
According to the U.S. Environmental Protection Agency, direct emissions from beef cattle
represent just two percent of our country's greenhouse gas emissions. The United States has some
of the lowest greenhouse gas emissions from the cattle industry - 10 to 50 times lower than cattle
sectors from other countries around the world. Our low emissions are not accidental- America's
cattle producers work hard to implement new technologies and practices that reduce our
environmental impact, while simultaneously increasing efficiency. But this evolution and
innovation only comes with freedom to research, experiment, and implement. Climate policies that
unfairly target cattle producers fail to recognize the positive role of cattle and beef in a healthy,
sustainable food system. Rather than adopting misguided policies that threaten the viability of
farmers and ranchers, we want to shift the conversation. American beef production and
consumption is a climate change solution.
Cattle graze on over 660 million acres in United States - nearly one third of our nation's
continental land mass. This acreage not only feeds cattle but also naturally sequesters carbon, a
benefit compounded by ruminant grazing. Grazing builds deep root systems in prairie grasses,
which improve soil health. Healthy soils retain more water, sequester more carbon, and increase
the resiliency of our ranches.
Methane emissions from cattle are part of the natural methane cycle. Cattle consume grasses and
then emit methane, through belches, as part of the ruminant digestive process. Within 10 years,
more than 90% of that methane combines with oxygen in the atmosphere and converts to COi.
The COi is then absorbed by grasses via photosynthesis, those grasses are eaten by cattle, and the
process starts over. Methane has no long-term impact on the climate when emissions and oxidation
are in balance. And this balance has been maintained for centuries: the buffalo population that
roamed prior to the European settlement is estimated to be near equal to today's cattle population.
The U.S. cattle population has not contributed to a significant increase in methane emissions and,
according to the USDA's Agricultural Research Service, is not a significant contributor to climate
change.
While cattle are an incremental contributor to America's overall greenhouse gas emissions, our
industry works to become more efficient every day, partly through managed grazing systems. My
operation developed a grazing management plan with the Department of Agriculture's Natural
Resource Conservation Service (NRCS) which guides our implementation of a rotational grazing
system. Rotational grazing creates the opportunity for cattle to intensely graze pastures, thereby
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compounding carbon sequestration benefits. Additionally, systematic grazing allows producers to
naturally decrease weed and invasive species growth. The grazing management plan is just one
example of the many conservation tools that cattle producers have at their disposal.
Over generations, if cattle producers have learned anything, it's that there is no "silver bullet"
solution - no one size fits all approach. Grazing management plans provide an excellent example.
While increased soil health is a top priority for every cattle producer, so is the protection of wildlife
habitat. In many areas today, ranches are the last natural area, protecting wildlife from being
completely squeezed out by urban encroachment. A variety of wildlife species, from large
ungulates to small pollinators, benefit from the open spaces uniquely provided by working ranches.
Preserving large, unbroken landscapes is critical to habitat conservation and the ultimate success
of local wildlife. When ranchers are regulated out of business, these vast lands are often divided
and sold in small parcels, greatly impeding species' migratory habits. Wildlife depend on the work
that we do to maintain water sources, foster robust forage production, and keep landscapes intact.
Cattle producers consider every potential factor (animal welfare, carbon sequestration, wildlife
benefits, water quality, etc.) when making any decision on their operation. A grazing management
plan does not directly translate to "intensive rotational grazing," but instead means that every
producer should implement a suite of practices that best fits the needs of their operation, their
cattle, and their environment.
Beyond improving the land, cattle ranchers utilize various technologies to increase cattle
efficiency, thereby improving our carbon footprint. Through genetic testing, we determine which
of our bulls has superior traits to enhance meat quality, feed efficiency, and growth-in addition
to mothering ability, docility, fertility and calving ease. Efficiency traits directly affect beef
sustainability; an animal that reaches harvest faster and produces a high-quality meat product will
have a lower overall environmental impact. The first predictors of a cow's breeding potential in
the 1980s were simple: the weights of each animal were taken and used them to predict their mature
size and the mature size of their calves. Today, producers can take a DNA sample to predict genetic
calving capability. Currently, we see micro-level improvement, but over the years, increased herd
efficiency will lead to macro-level progress.
The American cattle herd is unmatched in its ability to upcycle waste and byproducts. "Upcycling"
is the concept of using discarded materials to create a higher value product. In addition to cattle's
ability to turn inedible grass into a nutrient dense protein product, cattle also upcycle other
byproducts when they move from the pasture to the feedyard. Ninety percent of what cattle
consume during their time at the feedyard is human-inedible. At Redstone Feeders, cattle upcycle
a by-product of ethanol production called distillers grain. Previously, this product was discarded
at a landfill, but beef nutrition researchers found that it could be fed in measured quantities to
cattle, providing a new source of protein. Beef nutritionists began helping producers formulate
rations to use this new resource instead of discarding it as waste. Distillers grain provides protein
to cattle, uses the com by-product to efficiently feed animals, thereby preventing the creation of
additional greenhouse gases. Distillers grain is just one example. There are many by-products that
are fed to cattle to enhance their diet in a safe and efficient manner, including potato peelings,
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bakery trimmings, and even by-products of chocolate. Do you remember the news story about the
truck load of discarded Skittles candy that was taken to a dairy farm to be used as feed? Some
people questioned why we would feed candy to cows, but a cow's rumen is filled with specialized
bacteria that needs a variety of sugar to live and be able to digest the grass and plant material she
eats. Skittles can be good for cows when fed in a balanced diet, and better still those discarded
candy pieces didn't end up in the trash! According to the USDA's Office of the Chief Economist,
food waste is the single largest component going into municipal landfills, driving landfills to their
position as the third largest source of methane emissions. Cattle's ability to upcycle byproducts
significantly reduces our landfill and food waste emissions.
Ranchers continually work to improve the health and well-being of their animals, implementing
new technology whenever possible. Antibiotics are an important technology used to maintain cattle
health, allowing animals to utilize feed and water resources efficiently. A sick animal takes longer
to gain weight and reproduce, creating a larger net environmental footprint. Additionally, the
addition of FDA-approved growth promotants to an animal's diet improve overall environmental
impact, both directly and indirectly. lonophores are feed additives which improve feed efficiency
and reduce methane emissions by improving rumen bacterial fermentation. Used effectively,
growth promotants assist in not only further reducing the cattle industry's carbon footprint, but
also water, fertilizer, and feed use. These technological enhancements are vital to increasing
efficiency and therefore environmental impact of the nation's cowherd. This technology allows us
to produce the same amount of beef today that we were producing in the 1970's with 33 percent
fewer animals.
In an effort to assist producers in taking incremental steps toward increasing their economic
viability and decreasing their environmental footprint, NCBA was a founding member of the U.S
Roundtable for Sustainable Beef (USRSB). USRSB is a multi-stakeholder organization which
aims to demonstrate and improve beef sustainability. The USRSB is the product of previous failed
attempts to define "sustainability" in the beef industry, the result of which were ineffective, topdown approaches that left cattle producers disinterested and disenfranchised. USRSB changed this.
It began from a discussion on how we, as members of the beef value chain, can directly and
measurably impact sustainability. The Roundtable brought together a broad swath ofstakeholderscattle ranchers and feedyards who comprise the majority of the membership; retailers like
McDonald's, Arby's, Wendy's; beef packers and processors; and environmental nongovernmental organizations and universities. USRSB is unique from previous beef sustainability
efforts because it is anchored by the institutional knowledge of America's cattle producers.
USRSB recently released its Framework for Beef Sustainability and is encouraging operations all
along the beef value chain to measure their individual impact of key areas in sustainability: Water
Resources, Land Resources, Air & Greenhouse Gas Emissions, Efficiency & Yield, Animal Health
& Wellbeing, and Employee Safety & Wellbeing.
Cattle producers lead the conversation when it comes to environmental sustainability - USRSB is
just one example. The USRSB Framework allows our industry to highlight not only our advances
in recent generations, but also opportunities for improvement. It demonstrates our commitment to
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doing right by the land, responsibly raising animals, caring for the people who raise beef, and
making money to support our families and the next generation of beef producers.
Cattle producers across the nation continuously work to improve our operations with technical
assistance from USDA and land grant universities. USDA-NRCS not only provides technical
assistance to farmers and ranchers who wish to implement conservation practices, but cost-share
funding through its Environmental Quality Incentives Program (EQIP) and Conservation
Stewardship Program (CSP). The benefit of technical assistance is its personalized approach: local
NRCS employees work with agricultural producers to implement a suite of conservation practices
best suited to fit the individual needs of each operation. Many of the solutions supported by NRCS'
Conservation Technical Assistance are the product ofland grant university research and extension.
Cover Crop research is a perfect example. While cover crops have been used by generations to
limit soil erosion and increase carbon sequestration, these benefits grow exponentially when
producers utilize seeds that are the most compatible with their soil type and regional climate. Soil
type varies significantly across the United States, but also across individual states, or even on one
farm. Thanks to advances in cover crop research, producers are able to achieve the greatest benefit
from their conservation practices. Voluntary conservation practices, supported by research and
implemented by producers with technical assistance, are the key to increasing efficiency and
resilience.
The U.S. cattle industry is proud of its history as stewards of our nation's natural resources. The
industry takes very seriously its obligation to protect the environment while providing the nation
with a safe and affordable beef supply. Cattle producers are America's original conservationists,
and we work hard every day to ensure that we can pass our operations on to the next generation.
My family, and the entire American cattle producing community, is committed to remaining
environmentally, economically, and socially sustainable for generations to come.
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Senate Committee on Environment and Public Works
Subcommittee on Clean Air and Nuclear Safety
Hearing entitled, "Reducing Emissions while Driving Economic Growth: IndushJJ-led
Initiatives"
October 17, 2019
Questions for the Record for Mr. Wilkinson
Senator Braun:
Mr. Wilkinson, earlier this year, the Senate Agriculture Committee held a hearing on Climate
Change and Agriculture. During that hearing, witnesses testified about the incredible level of
efficiency achieved by American ranchers.
For example, an American dairy cow can produce about 23,000 pounds of milk each year. In
Mexico. it takes up to five cows to produce that same amount of milk, and in India. it takes up to
20.
On the crop side, not only are our farms more efficient, but they are aided by advances in
biotechnology which allow farmers to reduce their use of pesticides and water, while at the same
time increasing yields per acre of field.

I. Since the United States cannol make a sign/ficant impact on global temperatures alone.
this is an international issue. If the world is Indy serious abour the climate. they should
prefer American agricullure. Do you agree:'
In an effort to remain economically viable while considering environmental and social concerns.
agricultural producers in the United States have significantly evolved their production practices to
sustainably meet growing food demand. United States food production, and specifically beef
production. is more efficient than any other country in the world. Our efficiencies are primarily
due to our producers' ability to implement emerging technologies combined with North America ·s
preferable landscape.
Farmers and ranchers in the United States utilize technological advances to increase efficiency and
reduce overall environmental footprint. Cattle herd genetics is a primary example. When breeding.
ranchers consider the efficiency with which animals convel1 forage to muscle, in addition to
docility, mothering ability, and calving ease. Passing along traits that encourage efficiency
improves a rancher's long-term sustainability. Efficient cattle consume less forage and produce
less waste in order to achieve necessary weight gain. These benefits arc compounded by improved
feeding practices. FDA-approved growth promotants increase eniciency, thereby reducing enteric
fermentation emissions, water use, and waste output. lonophores arc feed additives that improve
feed efficiency while reducing methane emissions by improving rumen bacterial fermentation.
Improved herd genetics and feed efficiency allow America's cattle industry to produce the same
amount of beef as in 1977 with 33% fewer cattle. These technological advances are made possible
by important research at both the federal and state levels.
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While technological advances continue to improve herd efficiency, America's natural landscape
give our cattle producers an unprecedented advantage. A significant portion of global cattle
production emissions are the product of deforestation activities. Global entities should distinguish
U.S. cattle production from other countries around the world, because our producers do not
deforest in order to create grazing acreage. The United States has natural prairies and rangeland.
allowing ranchers to raise cattle without removing forests. America's natural landscape. combined
with efforts by producers to further increase production efficiency. makes U.S. beef production
preferable to other countries around the world.
2. If the federal government took a too heavy-handed approach at trying to fhrcefarmers lo
cut emissions/aster than the market would permit, do you think we would see US.
producers being replaced in the market by less eflkientforeign imports'.'

Americans eat the same amount of beef today as in 1909, keeping domestic demand relatively
steady. However, demand continues to increase among developing countries. As nations become
wealthier, they turn to higher quality protein options. Worldwide beef demand is not likely to slow
or reverse in the coming generations. While the United States raises just over nine percent of the
world's cattle population, we produce twenty percent of the world's beef supply. In considering
ways to increase climate resiliency. Congress should be mindful of American cattle producers'
contribution to the world food supply. Regulatory efforts that stine beef production in the United
States do not reduce global beef demand. Should Congress limit the ability of America's cattle
raisers to produce becL demand will be met by other countries using less sustainable practices. As
the population grows and more countries gain access to beef. American cattle producers are in the
best possible position to meet this demand in a sustainable manner.
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Senator BRAUN. Thank you.
Mr. Macchiarola.
STATEMENT OF FRANK MACCHIAROLA, VICE PRESIDENT OF
DOWNSTREAM AND INDUSTRY OPERATIONS, AMERICAN PETROLEUM INSTITUTE

Mr. MACCHIAROLA. Thank you, Chairman Braun, Ranking Member Whitehouse, and Senator Capito. Thank you for the opportunity to testify this morning.
The subject of today’s hearing raises important policy questions
affecting our Nation’s economic strength, energy security, and environmental stewardship. How we address these topics will have
meaningful implications for our Nation’s future and our standing
globally.
Over the past decade, the United States has experienced a dramatic transformation in our energy landscape. Ten years ago, energy analysts and policymakers spoke in terms of energy scarcity
with the expectation that we would predominantly be importing
natural gas from the Middle East, Russia, and West Africa to meet
our growing energy demand. On the petroleum side, a similar picture was emerging, with projections of flat domestic production and
growing dependence on foreign sources of oil.
As a result of oil and natural gas industry innovation, and the
advancement of engineering technologies, such as hydraulic fracturing and horizontal drilling, we speak today in terms of energy
abundance, and our Nation’s energy future is bright. Domestic oil
production has risen from 5 million barrels per day in 2009 to now
more than 12 million barrels per day today. On the natural gas
side, U.S. production of natural gas has increased by more than 50
percent over the last decade, with natural gas deliveries to electric
power consumers doubling since 2004.
American oil and gas development and production from unconventional shale resources has fundamentally changed the energy
landscape while creating economic growth and significant employment opportunities across the country. And congressional leadership to end the crude oil export ban has favorably reshaped our
Nation’s energy security posture.
The U.S. is poised to remain the world’s leading producer of oil
and natural gas, which will continue to help strengthen our economy and national security for years to come. Challenges remain,
however. And the oil and natural gas industry is committed to
meeting these head on. One such challenge includes addressing the
risks associated with global climate change through collaborative
efforts of private industry, Government, and the public.
The oil and natural gas industry is focused on solutions to help
reduce greenhouse gas emissions, while ensuring access to affordable and reliable energy that helps enhance our standard of living
around the world. At the same time, the U.S. has become the leading producer of natural gas, CO2 emissions here at home have declined to their lowest levels in a generation. From 2005 to 2017, the
U.S. economy grew by 20 percent, while CO2 emissions fell by 14
percent overall.
In addition to reductions in emissions of CO2, the growth of natural gas in power generation over the last several years has led to
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significant reductions in nitrogen oxide, sulfur dioxide, and particulate matter emissions, contributing to cleaner air for all Americans.
Importantly, while we have experienced a dramatic increase in
U.S. production of natural gas, emissions of methane from our industry have decreased over the past 20 years. The story here is the
same. We have accomplished positive environmental outcomes by
advancing technologies that ensure we are capturing both VOCs
and methane.
Our industry has been at the forefront of innovation, developing
technologies to reduce emissions from hydraulic fracturing completions, storage tanks, pneumatic controllers, and leaks. We have
worked directly with the EPA since the early days of the Obama
administration in 2010 to ensure that EPA’s regulations incorporate these and other effective emissions reductions requirements.
And we continue to support these regulatory requirements.
Our industry has also established the Environmental Partnership, a program for continuous improvement in environmental performance with an initial focus on VOC and methane emission reductions. There are currently 67 companies participating in the
program, including 18 of the 20 top natural gas producers. Companies in the partnership agree to implement emission reduction programs for leaks, pneumatic controllers, and for liquids unloading
operations.
On the downstream side of our industry, more than 98 percent
of vehicles on the road use our fuels to conduct commerce, commute
to work, go on vacation, and visit loved ones. Today this is done
with cleaner fuels that allow automobile manufacturers to build engines that reduce emissions. This progress has helped drive significant reductions of major air pollutants, even as vehicle miles traveled have tripled.
A strong natural gas sector and a strong oil sector is essential
to our Nation. Our industry supports 10.3 million jobs in nearly 8
percent of the U.S. economy. More importantly, the men and
women who work in our industry are committed to providing reliable and affordable energy, and to protecting the environment.
After all, they live in the communities in which they work.
Through a balanced approach that promotes innovation and smart
regulation, we can provide affordable, abundant energy that Americans rely upon. And we can do it with an emphasis on environmental protection and stewardship.
Thank you, and I look forward to your questions.
[The prepared statement of Mr. Macchiarola follows:]
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Frank Macchiarola
Vice President, Downstream and Industry Operations, American Petroleum
Institute (API)
Frank J. Macchiarola is the vice president of Downstream and Industry Operations at
the American Petroleum Institute (API). Mr. Macchiarola joined API in January 2016,
where he leads association efforts on fuels, refining, marketing and downstream safety,
security and technology.
Prior to joining API, Mr. Macchiarola served as Executive Vice President of Government
Affairs at America's Natural Gas Alliance (ANGA).
From 2004 to 2013, Mr. Macchiarola served in several senior staff positions in the
United States Senate including Staff Director, Minority Staff Director, and Counsel to the
U.S. Senate Committee on Energy and Natural Resources, and Minority Staff Director
of the U.S. Senate Committee on Health, Education, Labor, and Pensions.
Mr. Macchiarola was previously a partner in the policy resolution group at Bracewell &
Giuliani LLP and he began his career as an associate in the litigation group of a New
York City law firm.
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New York University School of Law.
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Frank Macchiarola
Vice President, Downstream and Industry Operations
American Petroleum Institute
The Senate Committee on Environment and Public Works,
Subcommittee on Clean Air and Nuclear Safety
October 17, 2019

The 600 member companies of API represent all facets of America's oil and natural gas industry.
Our industry supports 10.3 million American jobs and 7.6 percent of gross domestic product.
We also provide most of the energy America needs to power our economy and support our way
of life.

Innovation is the lifeblood of our industry. We have successfully developed and advance.d
technologies to safely and responsibly explore for and produce the oil, natural gas, and natural
gas liquids that are vital to every aspect of our economy. This includes the application of
emissions reduction technologies to capture both volatile organic compounds (VOCs)and
methane. The refining side of our industry likewise continues to invest in emissions reduction
technologies. U.S. refiners are producing cleaner gasoline and diesel fuels which, coupled with
advanced vehicle technologies, means today's new cars, SUVs and pickup trucks are about 99
percent cleaner for common pollutants than vehicles in 1970. Cleaner fuels played a significant
role in a 73 percent reduction of the six Clean Air Act Criteria Air Pollutants between 1970 and
2017

even as vehicle miles traveled increased 189 percent. Furthermore, the development of

ever cleaner fuels is exemplified in our industry's investment in the supply of very low sulfur
fuel oil for the marine shipping industry and our support for International Maritime
Organization (IMO) 2020 to drive down emissions of sulfur oxides. Because of American
ingenuity and engineering prowess, the U.S. is not only firmly established as a global energy
superpower, but also as a driver of technologies, best practices and products designed to
elevate environmental performance.

Thanks to American technology and innovation, we have witnessed a dramatic transformation
of the energy landscape over the past 10 years, both here in the US and globally. Looking back
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10 years ago, we spoke in terms of energy scarcity and the expectation was that we would be
importing billions of dollars of natural gas from places like the Middle East, Russia and West
Africa. The outlook was the same on the petroleum side, with the U.S. expected to see onshore
oil production declining or flattening with limited upside potential expected in the deeper
waters of the Gulf of Mexico, and a continued and significant dependence on imports expected
for years to come.

Fortunately, because of innovation and the advancement of the engineering technologies of
hydraulic fracturing and horizontal drilling, we have experienced an energy resurgence and the
U.S. is now the world's largest producer of both oil and natural gas. Clearly, we now speak in
terms of energy abundance. This has brought with it tremendous benefits for everyday
Americans, as we as a nation rely on oil and natural gas in everything that we do

from getting

to work and getting our kids to school, to heating and cooling our homes, to using our stovetop
to put dinner on the table.

As both the U.S. and global economies grow, the U.S. -with its abundant supplies - now
provides economic and energy stability to domestic and global markets through continued and
expanded production of oil and natural gas. But our leadership does not stop there. We are
also leaders in environmental performance.

As early as 1999, the Department of Energy (DOE) recognized the environmental benefits
provided by hydraulic fracturing. In its report titled Environmental Benefits of Advanced Oil and
Gas Exploration and Production Technology, hydraulic fracturing was identified as an advanced

completion and stimulation technology. DOE recognized environmental benefits from the
technology to include: increased recovery, lower waste volumes, fewer wells drilled (more
resource contacted and ability to drill multiple wells from a single well pad), protection of
ground water resources, and less surface disturbance. A June 2016 report from the Western
Energy Alliance and the Petroleum Association of Wyoming, titled Gaining Ground, shows how
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disturbance, which reduces impacts on wildlife and minimizes habitat fragmentation. Today,
operators are able to do ever more with less, minimizing their environmental footprint and
protecting the surrounding environment.

Our industry is also leading the way in successfully tackling emissions and the story here is the
same: we have accomplished this by advancing the technologies to ensure that we are
capturing VOCs and methane, which is the primary component of natural gas. We have
demonstrated that the solution to addressing methane emissions is through the development
and application of technologies through innovation. While oil production has more than
doubled since 2005 and natural gas production has increased by nearly 70 percent over the
same time period, our industry has developed and implemented technologies and best
practices to help drive our emission rates down significantly. Furthermore, from 2000-2016,
the U.S. oil and natural gas industry has invested more than $108 billion in low and zero
greenhouse gas emission technologies including renewable energy sources, advanced
technology vehicles, fugitive gas reduction technologies, combined heat and power, carbon
capture and storage, and basic and applied research. Our country has seen its carbon dioxide
emissions drop to the lowest levels in 25 years, and this is directly attributable to industry
leadership and the increased use of clean-burning, abundant, affordable natural gas in power
generation.

Our industry uses a collaborative approach to advancing solutions to any issue that may arise,
whether it be an issue related to production, safety, habitat conservation, air, water or waste.
The establishment and growth of The Environmental Partnership ("The Partnership") is a
tremendous example of our industry working together in a process of learning, collaborating
and taking action, and this important program has helped to drive strong environmental
performance for the broader industry.

The Partnership is a new coalition of oil and natural gas production companies, which came

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00025

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.012

together recognizing that more could be accomplished through a collective effort, with the

22
participating companies actively committing to continuously improve the industry's
environmental performance. The prograni started with 26 participants at the end of 2017 and
has significantly grown to 67 members strong, representing every major onshore production
basin in the U.S. The program includes the largest U.S. energy producers as well as the smallest
energy producers among its participants. Participants include 18 of the top 20 natural gas
producers in the country, and 32 of the top 40. This is quite impressive considering The
Partnership has only been around for a short time, and this demonstrates industry's continued
commitment to emissions reduction.

The program is built upon three key principles: taking action, learning about best practices and
technologies, and fostering collaboration. The Partnership's initial focus is to further reduce
the industry's air emissions. That means further reducing methane, a greenhouse gas, and
volatile organic compounds which can lead to the formation of ground level ozone.
To accomplish this, The Partnership developed three separate Environmental Performance
Programs that participating companies are implementing to further reduce emissions from
operations. Companies are using advanced monitoring technologies to find and repair leaking
equipment, replacing or modifying higher-emitting process control equipment, and
implementing best practices to minimize emissions associated with the removal of liquids from
natural gas wells as they age.

In July, The Partnership released its first Annual Report to track and share program participants
progress, as well as highlight our performance programs, and the learning and collaboration
fostered by The Partnership. One of the most important aspects of The Partnership has been
the three performance programs that participants are implementing, focused on making
improvements regarding the three primary sources of industry methane emissions. According
to EPA data, the three primary sources of industry methane emissions are equipment leaks,
pneumatic control devices and leaks that may occur when excess liquids are unloaded from a
natural gas well.
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Participants in The Partnership's Leak Detection and Repair Program reported a leak occurrence
rate of just 0.16 percent, or 1.6 components for every 1,000, and that figure comes from more
than 156,000 surveys across more than 78,000 production sites. This is an important signal that
ongoing industry efforts to identify and fix emissions sources are working.

Other data is also encouraging. In 2018, The Partnership companies replaced, retrofitted or
removed from service more than 3,000 high-bleed pneumatic controllers, which leak small
amounts of natural gas as part of their normal operations. This is on top of the 28,000
pneumatic controllers that were already replaced by participating companies prior to 2018.
Today, 38 companies in The Partnership report that they have completely removed these
controllers from their operations.

In addition, participants in The Partnership reported monitoring more than 132,000 manual
liquids unloading events in 2018. This type of monitoring makes a big impact in ensuring that
natural gas and its components like methane are not unnecessarily released into the
atmosphere.

We know these actions are making a difference. EPA estimates have shown that finding and
fixing leaks can lead to a 40% emissions reduction. Replacing high-bleed pneumatic controllers
with an alternative device can lead to a 60% reduction in emissions, and likely much greater. In
fact, between 2011-2017, producers of oil and natural gas reduced methane emission rates by
nearly 60% across four large natural gas producing regions {Anadarko, Appalachian, Eagle Ford
and Permian), even as output increased significantly.

Equally as important as its performance programs, however, are The Partnership's efforts to
foster greater learning and collaborating within the industry. The Partnership held workshops
in the Permian and in Oklahoma City this year. In 2018, The Partnership conducted workshops
in Pennsylvania, Texas and Colorado. All of these workshops provided the industry with the
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detect leaks. These workshops were open to any oil or natural gas producer and included
lengthy question-and-answer periods where company representatives freely shared knowledge
gained from their experiences in the field.

The Environmental Partnership and its companies also benefited from collaboration with
METEC, a research and testing facility located at Colora.do State University. The Partnership
provided a grant and helped to facilitate research that METEC was undertaking into optical gas
imaging cameras, and also organized a tour for companies of the METEC site.

Critical to the progress The Partnership has made is its model for information sharing and
collaboration on technologies and techniques to reduce methane emissions. The feedback on
the experience of our participants is telling. For example, we've heard fro.m smaller operators
that otherwise wouldn't have access to the kind of resources or information on cutting edge
technology to reduce their environmental impact.

When one smaller company became involved with The Partnership, they were still finalizing
their emissions detection and repair program. Through The Partnership, they were able to
learn from and collaborate with larger and various other companies who already had successful
programs in place. Being able to see the depth and details of those programs helped
springboard their own, ~bling the company to operate their facilities at a higher level. These
opportunities to learn, collaborate and take action in order to responsibly dev11lop our nation's
essential oil and natural gas resources are at the foundation of The Partnership's mission.

Our industry's innovation has also played a constructive role in the development of the
regulatory framework for addressing emissions. APl's working relationship with EPA is a
constructive one that has. enabled industry to share information about rapidly changing
technologies while hosting site visits so that EPA staff can best understand emissions sources
and how to control them. The U.S. energy revolution is a technology revolution, with extensive
innovations for addressing emissions that include reduced emission completions, low-emission
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valves and leak detection through sophisticated optical gas imaging cameras. Our industry has
been using many of these technologies for years. EPA's own regulations now incorporate many
of these innovations and API supports having these regulatory emission control requirements in
place.

AP\ and the oil and gas industry have also been at the forefront of developing guidance
documents for estimating greenhouse gas emissions from operations and for sustainability
reporting. In 2001, API was among the first organizations in the world to release guidance for
estimating GHG emissions from oil and natural gas operations, a tool that is vital for
understanding emissions so that we can take steps to manage and reduce them. Soon after
issuing that important guidance, API released its SANGEA software platform for estimating and
reporting greenhouse gas emissions, an important tool that's relied upon around the world for
calculating and compiling GHG emissions and energy usage data from exploration and
production, gas processing, refining and marketing, petrochemicals, transportation, electricity
consumption, manufacturing, coal mining, and other activities. On top of that, AP\ has
collaborated with IPIECA and the International Oil & Gas Producers Association, two global
industry organizations, in the publishing of Oil and Gas Industry Guidance on Voluntary

Sustainability Reporting, a critical tool that guides the industry in its reporting of GHG
emissions.

In addition, through its Global Industry Services Division, API drives safety, environmental
protection, and sustainability across the oil and gas industry by setting world-class standards
and best practices, and administering certification, training, events, publications, and safety
programs for global industry operations. API was formed in 1919 as a standards-setting
organization and is the global leader in convening subject matter experts to establish, maintain,
and distribute consensus standards for the oil and gas industry. Environmental and operational
safety is at the core of the energy development that's critical to America's economy and energy
security- something that can be seen in the more than 700 standards API developed in its first
100 years, including the 100-plus exploration and production standards created or
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strengthened since 2010. API standards have been cited 750 times in U.S. EPA, OSHA, Coast
Guard, FTC, PHMSA, and BSSE regulations. API standards have been referenced about 225
times by regulatory bodies.

The commitment and progress of the U.S. oil and natural gas industry to safe and responsible
operations positions our country very well for continued production of the oil and natural gas
Americans need here at home. As recent events in Saudi Arabia demonstrate, U.S. energy
production strengthens our energy and national security and helps put downward pressure on
prices, while also providing many thousands of new jobs for Americans and billions of dollars in
additional revenue for our government. According to the Energy Information Administration
(EIA), we produced an average of 5 million barrels of oil a day in 2008, and we are now
producing over 12 million barrels per day. Simultaneously, we have reduced the amount of oil
that we import. But we can and should do more.

As we have seen throughout this current energy resurgence, increased production of U.S. oil
and natural gas drives many benefits for the country, including billions of dollars in capital
investments, creation of thousands upon thousands of well-paying jobs, continued
improvement in our balance of trade, and increased energy security for the U.S. and our allies
abroad. U.S. production has reached a point where it provides an effective buffer against
unplanned supply disruptions in the global crude oil market. The recent attack on the Saudi oil
processing facility immediately took more than 5 million barrels of oil off the global market, yet
the global market exhibited newfound resilience that is directly attributable to the U.S. oil
boom.

Market disruptions are not new. According to the Energy Information Administration (EIA),
market disruptions reached 3.6 million barrels per day in May 2016, and more recently reached
3.3 million barrels a day in February and July of this year. U.S. production growth has made all
the difference in mitigating against these disruptions, helping to offset the loss from unplanned
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production outages around the world and put downward pressure on prices to the great
benefit of American consumers and businesses.

Fundamentals of economics are quite evident in oil and natural gas markets, with growing U.S.
supplies putting downward pressure on the price of oil and natural gas. The Henry Hub price of
natural gas has remained at $6.00 per mm Btu or less since December 2008, with most months
since then with an average price in the $2 to $4 range. Abundant supplies of natural gas in the
U.S. and the ability of U.S. producers to efficiently produce these resources has led the EIA and
other analysts to predict that natural gas prices will remain relatively low for many years.
Between 2007 and 2017, household energy spending fell 10.S percent, even while expenditures
for health care, education and food increased significantly.

Similarly, the price of crude oil has declined significantly. The spot price for West Texas
Intermediate crude oil averaged $95 per barrel in January 2014. By December 2014 it was
down to $S9, and in January 2016 it was at $32. According to EIA, in 2017 drivers saved an
average of $220 per capita in fuel costs compared with 2007. Even with the recent events in
the Middle East, the price of West Texas Intermediate has recently remained near $60 per
barrel. Affordable energy helps drive the economy, and affordability comes with increased
access to U.S. oil and natural gas supplies.

The U.S. energy boom has also been a catalyst to resurgent manufacturing and petrochemical
sectors, which rely on low cost energy to fuel operations and on natural gas and natural gas
liquids as feedstocks for production. For example, the American Chemistry Council (ACC)
identified 334 chemical industry investment projects valued at $204 billion that have been
announced as of May 2019. According to ACC, during peak investment years, these projects
could support 431,000 jobs and $292 billion in new economic output by 202S.

To maintain these benefits, we must plan for the future, and the most sensible approach is to
pursue safe and responsible energy development here at home. Given expected global
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economic and population growth, more total energy will be needed both in the U.S. and
globally. The EIA forecasts that U.S. energy demand will grow by 9 percent between 2017 and
2050, with more than two-thirds of the energy demand expected to be met by oil and natural

gas, as is the case today.

Globally, the change in energy demand is much greater and, when it comes to liquid petroleum
products, the U.S. competes on a global basis for these resources. Recent forecasts by the
International Energy Agency (IEA) estimate that the global economy from 2017 to 2040 will
require an expansion of over 11 million barrels per day in global oil supplies.

The growth in

demand for natural gas worldwide is expected to be even larger, increasing by 44 percent from
2017 to 2040. Despite significant growth of renewable energy and improvements in energy
efficiency, in 2040 more than half the world's energy demand is projected to be met by oil and
natural gas, as is the case today.

In the U.S., we have a tremendous resource base with which to meet our growing energy
needs. Based upon conservative estimates, we have enough oil and natural gas resources to
fuel more than 200 million cars for 50 years and heat 70 million households for more than four
centuries. And there is very likely much more oil and natural gas than previously known in

areas where the industry has been unable to explore, and new technologies allow us to access
resources previously thought unreachable. The Bureau of Ocean Energy Management
estimates that there is more than 50,000 Tcf of gas hydrates in-place in the lower 48 states.
That's more than 1,500 years of consumption.

Technological innovations and industry leadership have propelled the oil and natural gas
industry forward. Additionally, the oil and natural gas industry remains committed to smart
regulatory structures that promote safety, environmental protection, and responsible
operations and also provide the flexibility to incentivize innovation and enhance the
deployment of new technologies.
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In his book "The Quest", the Pulitzer-prize winning historian Daniel Yergin points out that
"[p]olicies related to access to energy and its production can have major impact on the
timeliness of investment and the availability of supply-and thus on energy security." Seventy•
eight percent of U.S. voters support increased domestic oil and natural gas production. We
know that Americans also expect that we produce our energy with safeguards for our workers,
~ommunities and the environment. With the right policies and right leadership, through
innovation and the deployment of advanced technologies, we can produce American oil and
gas resources in a safe and environmentally responsible way, securing our own energy supplies,
advancing our mutual environmental objectives, and bolstering America's economic and energy
security. The success of The Environmental Partnership is proof positive of this.
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Joint Message
from the Program
Director and Chair
IMPROVING THE NATURAL GAS AND OIL INDUSTRY'S
ENVIRONMENTAL PERFORMANCE
°r'i"i~, Jr-,,;;t,,',ership came together recognizing
th,rt rna:'-'"'.!· could be accomplished through a

,..,ca-i;cadi·,,,, effort. The program is built upon

n;,,,.,, ;:.;Irri-,prised of 65 members representing
-:;:':.':':·:'/ :":':.;';;or onshore production basin in

As the natural gas and oil industry supplies
the energy needed to power Amenca's
modern economy, its continued commitment
to advance environmental solutions has

companies are implementing to further

never been stronger. That's the context

reduce methane and VOC emissions from

for The Environmental Partnership
(The Partnership). a new coalition of natural
gas and oil companies that have committed
to continuously improve the industry's
environmental performance.

To accomplish this. The Partnership

developed three separate Environmental
Performance Programs that participating

operations. Companies are using advanced
monitoring technologies to find and repair
leaking equipment, replace or modify
higher-emitting process control equipment,
and implement best practices to minimize
emissions associated with the removal of
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liquids from natural gas wells as they age.
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tdHHlid. Ht POHi

To underscore The Partner::;;h:p's cornm1tmeqt.

Adcl!t1onal1y. collaborat1r9 with others outside

our pc:rt1c1pants agreed to tr,.:,ck ti1r,,r progress

the nc1tu,..a: g,::s <'1lld 01! 1ndustry-mclud:ng

und roport annually_ This rPport is tho first t1tn('

regu!,itors. re.searchers, e1nd equipment
r1a.n,;t,Kturers-will he!o build upon the natural

publicly shar;ng these results

g0s :: 1 1cJ o: ''.1Ci~1str 1(s collective understanding

Equally as important as The Partnt>rsh1p's
perforrr1ance programs are tne !ec-1rr11ng 2nd
coli2Joorut1ng that has !Jeer: fosterc:c Tl";c
Partri.c'rsh1p provides

.J

forurr-1 for competitors

to !Jecorne lc<:1rn1ng partrwrs. where naturzil
92.s

oil operators ;arqe 011d smn1i can

Finc1i!y. ;-one of this 1s possible without the
cJ0d1c1tio1i of the wor"1Pn a11d men of the

p0rt1c1pc1t1ng companies. and we ure gratefu!
for tile- er,thusi/1~1T1 and lctJdersh1p they
con~i:1,1c, tc· br:ng :o the progra,'17 \/Vhlle there

share ~heir expericr1ees (md knowlf.:dge \'\1 1th

:s rn:..,d1 more \VOrk to t)e done, The P<1rtnersh1p

one ,:)11ot!1er

is

:1 c..ol1d

lound,1t 10n bclS('d on dfectivo uct1ons

ye<1rs to ::ornc

We're committed to accelerating the
program's progress and meeting the
challenge of continually improving the
industry's environmental performance.

Program Director
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Vanessa Ryan, Chevron
Program Chair

Matthew Todd

36
;>()1H M-INUAt IHPOIH

I

Message from
Mike Sommers
PRESIDENT AND CEO, AMERICAN PETROLEUM INSTITUTE
vve·re proud of the vvorh of The
Env1ronrrwntcil Part11ersh1p. an industry-led
1n1t1atIve launched

111

2017 that Is leading the

way to further reduce methane em1ss1ons
from enc·rgy operations. With 65 members to

date, The Partnership serves as a model for
industry leadership on shared environmental
goals and creating pathways for new
technologies 2na tcchn1qJes-l1ke optical
gAs 1:-11C1q1!:g cc,me"a~.. drones and othet·
devices-- :-o drive dovvn ernissions. while
providing ti1e energy v1tc1I to every American
family and business.
Our S1lfl'l'ci chollenges t.1rc great, but so too
1s the co-r:m1trr,ent of the industry-through
otforts like i he E nvironmcntal Partnership-to
build 011 urn1ss1ons reductions ach1evec.~ <cind
pc-1ve : ht.'• v,,,~v for cor;~:nuoJs 1mproven1ent
/-\nswe1·::1~J the jual c 11c1ilcnge of powering

Tocjuy, the US. !Pl'lds the world

in

producm~1

natdra: gas 0nci oi!. while s1n1L,ltoneous 1y

1nnovc1t1on while meeting tht' world's growing
ener~1Y J'Pt>d~ tind continuously 1mprov1n9
,"\':1e,.:c(.-i·::, c•r;v,ront--nent<)I performance he1s never

b1:-:e:~
;)rc,c:luct1011 1n bt1s:ns across the L,' S. In the
Pcnn:an bosin Pr1crgy production grew

:11c.:rc,

1:~1porta;1t ,:.;nd we·re con-1tn1ttc,c! to

1ead1ng th(· wc7Y and doing our part

100 percent fro1r1 2011-2017. wh1!e rnethc,rw
CrT\:-:,~:ons rei,1t1vp to product1on fci! ne0r1y

40 :Jcicent ln the ~agle i=orci lJas,n
prod0ct1on grew 130 percerit ovc•r the
san:e time perioct ana methane emissions
re1Gtive to product,on fell nec1rly 70 percent

Mike Sommers

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00040

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.027

Pres1rn. •r-:t c:nCT CEO

37

18

a

•

llill

atin

ICI

S!I

th

any

1 3

sz

49

INCREASE IN PARTICIPATING COMPANIES
SINCE THE PARTNERSHIP"S FOUNDING

48

45
OF THE TOP 40 U.S. NATURAi.
GAS PRODUCERS !N 2018 WE.RE
PARTICIPATING COMPANIES

45

3l
30
29

VerDate Aug 31 2005

06:28 Jan 22, 2020

FEB HAR APR HAY JUN

Jkt 000000

PO 00000

Frm 00041

Fmt 6633

JUl

AUG SEP

Sfmt 6633

OCT NOV DEC

S:\_EPW\DOCS\38868.TXT

SONYA

38868.028

JAN

38

embership
t'l\l:]?. \

("~~-,

.(\11.xlarlql; ~Antero
Chevron

Ch'--\fOPr,,A

DenburyO

e

FELIX

ENERGY

*

MURPHY
P:•,.,:,Y.:.,~1:)N 14 1n·c1n,,,10N C'.)

0P£NN

CALLON

Cl-. ESr\PEAK§
ENERGY

-=-

. .,~,.......,-:.-~~.~--- '

Where

,

meehinnovatiof'I.

-~

Gulfport

•

ECJT

encana

devon

HighPoint
,,,,,,·-_

NEWFIELD
r\3noble
energy

PIONEER

QA§~?

OEP
RANGE

l'l ::,~\.if'.>.'-

·}SENECA

'. Sequitur

RESOUR(~ES

'tlestern Gas

SM

A

WHITING

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00042

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.029

"

39

bp

BHP

Cabot Oil & Gas Corporation

v·

ConocoPhillips

~

eog resources

--

OIL COMPANY

C?=l7
RED BLUFF
fll!-,0\ lllfS

EXTR,tCTION
Od& Ga,

.
equ1nor
•,.t

E)f(onMobil

,r~. 11

~,LIME ROCK
RESOURCES

JKLM ENERGYm

tff!N-t

.,.

Marathon Oil

11n1~

Corporat,011

"'""

oxv

;

""""'

"

,

•;ec
of-,

·:,

PDC ll'I\IHG\'

Occidental

Vlflllllll/l' . '

.,'''"l,.
,.,.,,...,~.

;~

<i;'

•

liviera
R.

t'

,,

n :i r,

t·

,,

REPJOL

swn

TOTAL

r;,jTRINITY
~ OPERATING

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00043

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.030

sout!1western Energy

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00044

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.031

40

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00045

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.032

41

42

Program Summary
TARGETING EMISSIONS THROUGH COLLABORATION,
PROVEN METHODS, AND ADVANCED TECHNOLOGY

To continuously improve the industry's

environmental performance by taking
action, learning about best practices and
technologies, and fostering collaboration
in order to responsibly develop our nation's
essential natural gas and oil resources.

Participants have committed to continuous
learning about the latest industry innovations
and best practices that can further reduce
their environmental footprint while safely and
responsibly growing energy production.

Participants have committed to collaborate
with one another and with academics,

researchers. and regulators, on the best
strategies. tools, and tactics to improve
environmental performance,

Participants have committed to taking action
to improve their environmental performance.
This is being accomplished through The
Partnership's three environmental performance
programs, which companies can implement
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and phase into their operations.
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Our Environmental Performance
Programs

Background
The U.S. natural gas and oil industry is
committed to the protection of human

The Partnership developed three separate

health, safety, and the environment Even as

Environmental Performance Programs for

the U.S. is leading the world in natural gas and

participating companies to phase into their

oil production, methane emissions have fallen,
thanks to industry leadership and investment

operations starting January 1, 2018.

1n new technologies.

These programs were selected based on
EPA emissions data (see page 34) and are

Seeking to build on this success, a group of
26 natural gas and oil production companies
formed The Partnership in December 2017.

designed to further reduce emissions using
proven, cost-effective controls targeting three
of the most significant sources of emissions.

These companies committed to continuously
improving their environmental performance.

They consist of the following:

EPA's GHGRP 2017 CH 4 Emissions (MMT CO2 E')

• Leak Detection and Repair: Participants
committed to leak monitoring, followed by
timely repair, at select sites using detection
methods and technologies such as
portable analyzers or optical gas imaging

cameras.
•· Focus on High-Bleed Pneumatic
Controllers: Participants committed to
replace, remove, or retrofit high-bleed
pneumatic controllers with intermittent,
low-, or zero-emitting devices.
Dli'Vltts,

"MMT CH,

.....,
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., Improving the Manual Liquids Unloading
Process: Participants committed to
implement an industry best practice that
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Learning
Together
Participants in the program are committed to
continually !earning about the latest innovations

and best practices that can further reduce their
company's environmental footprint while safely
and responsibly growing energy production.
The Partnership's workshops are one of the
primary ways we help our participants learn
more about opportunities to reduce emissions.

In 2018, The Partnership hosted two workshops
located near maJor natural gas and oil basins to
allow production and facility workers to attend.

The workshops were open to a!! upstream natural
gas and oil producers, regardless of whether
they were active partteipants in the program.
These workshops were a great success, with
participants learning about a variety of topics.
Workers from both small and large producers
attended the workshops, where they heard directly
from industry and technological experts. They
also had the opportunity to explore some of the
latest em1ss1ons-detect1on technologies and ask
questions of the presenters
These interactions enable sharing new ideas and
creating new networks. and are an important
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THE ENVIRONMENTAL
PARTNERSHIP'S PERMIAN

There was also a presentation on current

and pending environmental regulations, and
a discussion on how one company changed
its approach to site designs in an effort to

The first spring workshop focused on

further reduce emissions.

reducing emissions and included
a session on the foundations of
implementing an effective leak-detection
and repair program. This included how,

This inaugural workshop included over 100

through the use of readily-available
software, leak surveys and results could be
tracked in a company's database to ensure

Texas. These large and small operators

timely repair.

most important regions for natural gas and

participants from more than 30 companies
with operations in both New Mexico and

focused discussions on reducing emissions
in the Permian basin, one of the United States·
oil production.
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MICHAEL MCALLISTER
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THE ENVIRONMENTAL
PARTNERSHIP'S APPALACHIAN

Presenters gave an overview of the multiple
types of pneumatic controllers and
;;,,.,:,~ntial alternatives, such as instrument air
,;:~,mpressors that use air-rather than natural
•Ji:rI·-to operate controllers. The presenters
..,.::.._..,.. discussed the considerations and costs
ti~,ct should be accounted for when replacing
p,n,,1:umatic controllers.

Discussion centered on several techniques

Presentations and discussions focused on

that can be employed to help minimize the

program priorities and regulatory realities,

environmental impacts associated with

including:

the liquids unloading process.

Summary of regulatory developments likely

The workshop concluded with a networking

to impact natural gas and oil producers.

lunch, where attendees had the opportunity

One company gave a presentation on its

to collaborate with one another on ways

experience acquiring new facilities and the

to further reduce emissions and lessen our

steps it took to ensure compliance with

environmental footprint.

federal and state regulations including
permitting systems and inspections.
The company also discussed its firsthand
experience with EPA's self-audit program
and how companies can work more
effectively with the EPA,

Focused on the importance of having robust,
proactive Leak Detection and Repair (LOAR)
programs. This included a hands-on look at
technologies such as optical gas imaging
(OGI) cameras that can be deployed for
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THE ENVIRONMENT AL
PARTNERSHIP

The first annual meeting focused on the
science of pneumatic controllers, the
regulations affecting them, and alternative
power sources. During a panel discussion
consisting of five natural gas and oil
producers with smaller operations, producers
expressed the benefits of their participation
,n The Partnership. Several panelists noted

that The Partnership provided them with

access to experts and knowledge-sharing
near major basins, which allowed nearby
production and facility workers to attend.
In the a~ernoon, the annual meeting included
five presentations on pneumatic controllers,
which sparked a lot of discussions among the
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Collaborating
to Improve
Performance
The Partnership works to bring together
members of the U.S. natural gas and oil

industry-as well as academics, researchers, and

regulators-to collaborate on ways to improve
environmental performance while responsibly

developing our nation's natural gas and all
resources. Through The Partnership, we can

share strategies, information, and technologies
that have been most effective in reducing

emissions
In 2018, The Partnership collaborated with
outside groups 1n a number of ways. Our annual
conference brought together industry and
outside groups for thoughtful conversations
about ways to work together The Partnership

also worked closely with the Methane Emissions
Technology Evaluation Center (METEC) site at
Colorado State University, assisting with its study
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An EPA official gave a presentation on the
agency's efforts to study emissions from

THE ENVIRONMENT AL
PARTNERSHIP'S FIRST

pneumatic controllers. This included an
overview of federal and state regulations on
pneumatic controllers, and a look at existing
studies on this technology. In addition, the
Colorado Department of Public Health and
Environment presented an overview of a

The conference focused on pneumatic
controllers and brought together producers,

planned pneumatic controller study that
the agency is undertaking.

manufacturers, researchers, and regulators
to discuss this technology and how it might

Attendees were then treated to a panel

be improved.

discussion that included pneumatic controller
The conference included an overview of

manufacturers. The manufacturers discussed

methane emissions in the industry, and noted

new technologies that can help reduce

that pneumatic controllers are the industry's

methaneemissions. Many of these new

largest source of methane emissions. Building

controllers are powered by electricity,

off of that context, there was information
shared on industry studies and the challenges

instrument air or mechanical devices.

and successes with pneumatic controllers.

and how they can be fixed or prevented.

They also discussed common malfunctions

A final presentation was given by the
METEC at Colorado State University.
This included a look at the facility's ongoing
research of methane-detection technologies
and the progress they have made.
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METEC SITE PROVIDES
IMPORTANT TOOLS FOR

THE ENVIRONMENTAL
PARTNERSHIP ASSISTS
WITH

The M ETEC site at Colorado State University
is an innovative facility designed to help

In 2018, The Partnership collaborated with
METEC on a study to help optimize the use

evaluate new technologies to detect and
quantify methane emissions at natural gas and

of optical gas imaging (OGI) cameras. OGI

oil production sites. The facility is constructed
so that researchers can precisely control field
conditions, giving them the ability to more
accurately test detection equipment. At METEC,

natural gas can be released at a known rate
and then detection equipment is tested to
determine if it is correctly identifying the
leak source.
A variety of methane-sensing methods are
tested at METEC, including cameras, sensors,
drones, helicopters, airplanes, and satellites.
This testing gives natural gas and oil
producers information about new leakdetection technologies and the knowledge

cameras use highly sensitive thermal-imaging
technology to detect fugitive emissions of
natural gas.
The portable nature of these cameras make
them ideal for use at natural gas production
sites. Having access to more data about the
cameras' capabilities helps researchers to
better develop protocols for their optimal use.
To help complete this data and enhance
the use of these cameras, The Partnership
supported additional field testing by METEC

on OGI cameras. METEC was able to operate
additional testing days where OGI camera
operators were able to bring their cameras to
the site for testing and data collection. Many
participants in The Partnership were able to
take advantage of this opportunity, test their

of how to best utilize them.
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equipment, and share their valuable data
during this window. That data is now being
analyzed so that natural gas producers can
better employ this important technology.
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PARTNERSHIP PARTICIPANTS
VISIT METEC SITE FOR

Public/private collaboration is critical in
ensuring that all sectors are working together
toward the common goal of an even cleaner
environment.
Through site visits, The Partnership and

METEC are bringing together academia,
researchers, and industry experts to
share information and improve data and
technology. METEC itself is a collaborative
pro1ect supported by the Advanced Research
Projects Agency-Energy (ARPA·E), a
government agency that promotes and
funds the research and development of
advanced energy technology.
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"We recognize the challenge of
providing the energy the world
needs while reducing emissions.
ST AALE GJERVIK
.'1('r:;of" VP \,'ncc:1n,;·,::,n1:onal. Fvvrr1Mobtl <.md
,\ "f O Et ,{'•rrr~
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comn,itment to further reduce
our overall methane profile.

H
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Taking
Action
Our participants are committed to taking real
and concrete steps to help further reduce our
industry"s environmental footprint.
The Partnership's initial focus is on reducing
emissions of methane and volattle organic
compounds (VOCs). Methane is the secondmost abundant greenhouse gas, emitted both in
nature and via human activity. Because methane
is the primary constituent of natural gas,
minimizing its release is important to industry
from an environmental and business standpoint.
VOCs are naturally occurring compounds
containing carbon that can be emitted along
with methane during natural gas production.

This is an important target for emissions
reductions because they are a precursor to
ground-level ozone formation and smog.
The Partnership studied available data and
research about the source of industry emissions,
including the EPA's Greenhouse Gas Reporting
Program (GHGRP). According to GHGRP, the
three primary sources of industry methane
emissions are pneumatic devices, equipment
leaks, and leaks made during the liquids
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U.S. EPA GREENHOUSE GAS REPORTING PROGRAM

l!QUIOS UNLOADING
PNEUMATIC
DEVICES

MISC,
EQUIPMENT
I.EAKS

EPA's GHGRP 2017 CH, Emissions MMT CO,E (total%)
Source: U.S. £PA, Greenhouse Gas Reporting Program. Accessed April 29, 2019

Based on the highest sources of methane
emissions in EPA's analysis (above), The

These performance programs are one of the
most critical components of The Partnership.

Partnership created three performance
programs-one for each emissions source.

Through these programs, we are making real
progress in reducing emissions and helping

These performance programs are designed
to help producers better locate the
source of these emissions and then take

to ensure we are responsible stewards of our
environment.

corrective measures to stop or reduce them.
Participants have the option of participating
in one or more of these programs and have
committed to reporting annually on their
progress. Participation in these programs
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"Occidenta l en,ploys cuttingedge technologi es and processes
to contribute to the decline in
methane emissions

VICKI HOLLUB

"

President & CEO
O,::t1(fomaJ Petroleum Corporation

H

measurable and sustainable
programs. tes a unique platform
that showcases industry efforts
to do more to reduce methane
emissions.
GRETCHEN WATKINS
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LEAK-DETECTION
AND REPAIR
PROGRAM

Under The Partnership's leak-detection
program, participants will utilize the latest
technology and increase their efforts to

EMISSIONS SOURCE:
Company plan will outline criteria for
site selection (e.g. percent production,
number of sites, etc.).

detect and capture fugitive emissions at
their facilities. Natural gas production and
transportation involves miles of pipelines
and a significant number of valves.
flanges, and connections. The industry is

METHOD:
OGI camera, portable analyzer,
or other instrument/technology.

already investing heavily into maintaining
this vital infrastructure, but the use of
enhanced technologies will make it
possible to further locate and repair leaks
that could be emitting methane and
VOCs into the atmosphere.

TIMELINE:
Phased in, initiated within 18
months with all participating
sites covered within a maximum
five-year period.

Participants will implement initial monitoring
and technologies such as portable analyzers
or optical gas imaging (OGI) cameras to
detect fugitive methane emissions.
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REPAIR PERIOD:
Completed within 60 days unless delay
of repair is required to wait until the
next scheduled shutdown or pending
part availability.
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at selected sites using instrument methods
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Leak
Detection
Program
l

0.16o/o

78,000

LEAK OCCURENCE
RATE
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PNEUMATIC
CONTROLLER
PROGRAM
Pneumatic controllers, frequently
used at remote or automated industry
facilities, utilize gas pressure to operate
mechanical devices. Even through normal
operations, these controllers can release

small amounts of methane and VOCs into

EMISSIONS SOURCE:
Existing onshore gas-powered,
continuous, high-bleed pneumatic
controllers located at upstream onshore
production and gathering facilities as
well as natural gas processing plants.

the atmosphere. Pneumatic controllers
are used widely in the industry and thus
comprise a major source of emissions.

METHOD:
These controllers will be replaced,
removed or retrofitted with one
of the following technologies:
Continuous-low-bleed control/er

Intermittent-vent controller
Efectrica//y operated controller and

valve actuator or
mechanical controller

Convert to compressed air
to replace natural gas as the
motive gas
Remove from service where feasible
with no replacement

Exceptions will be granted if
a pneumatic controller cannot be
replaced due to safety or operational
reasons.
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TIMELINE:
Commitment to meet 100%
replacement goal within five years.
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MANUAL LIQUIDS
UNLOADING
PROGRAM
Over t,me, liquid can accumulate inside
natural gas wells and impede the flow of
gas. These liquids must then be removed
or "unloaded" so that gas production

EMISSIONS SOURCE:
Existing onshore gas well sites
that conduct manual liquids
unloading operations.

is not inhibited. During manual liqwds
unloading, the flow of natural gas from
the well is diverted to an atmospheric
vent. Th,s can cause the wellbore
pressure to change, allowing liquids to
nse to the surface without the assistance
of automated equipment. W,thout careful
monitoring, this process can allow some
methane and voes to be released into
the atmosphere.

METHOD:
Operators will monitor the manual
unloading process and close all
wellhead vents to the atmosphere.
This method does not apply to the
following operations: swabbing,
plunger llfts, or episodes where
remaining on site might be
considered a safety hazard.

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00075

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.062

'

72

Acknowle dgement

AMERICAN
PETROLEUM

ASCENT
RESOURCES

'

aequitrans
Midstream

Continental

lfl fIUDWOOD [N[R6Y

FLYWHEEL

Summit
Discovery
H,l'~O\CHT--. t t •,

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00076

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.063

WARWICK

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00077

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.064

73

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00078

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.065

74

75
Senate Committee on Environment and Public Works
Subcommittee on Clean Air and Nuclear Safety
Hearing entitled, "Reducing Emissions while Driving Economic Growth: Industry-led
Initiatives"
October 17,2019
Questions for the Record for Mr. Macchiarola
Senator Braun:
The electric sector has reduced carbon emissions by 27% below 2005 levels as of 2018 and many
power companies have set aggressive goals to reduce their carbon emissions even more in the
future.
Duke Energy has 840,000 customers in Indiana and operates the largest electric grid in the
country spanning the Midwest and Southeast. As I noted in my opening statement, last month,
Duke Energy announced a voluntary commitment to accelerate their carbon-reduction goals to
cut CO2 emissions by half or more by 2030 and strive to attain net-zero emissions by 2050.
I. What market factors are driving these decisions?
Sustained low prices are primarily responsible for the increase in natural gas consumption for
electric power. Higher production levels at lower prices in tight oil plays in the Permian Basin
have contributed to the Henry Hub spot price falling from $8.69 per Million Btu (MMBtu) in
2005 to $3.15/MMBtu in 2018. Last month, the price fell to $2.4 7/MMBtu. Thanks to the
growing use of natural gas in power generation, the U.S. has increased its reliability and
resilience while leading the world in the reduction of CO2 emissions since 2000. According to
the Energy Information Administration (EIA), U.S. energy-related CO2 emissions have
decreased in 7 of the past IO years - and should be 14 percent lower in 2019 than they were in
2005. This market-driven transition strengthens American energy security, provides reliable
energy to consumers, and meets the objective of reducing emissions.
2. If Congress today were to set a hard target of eliminating CO2 emissions within ten years,
would such a goal be realistically achievable?
Any proposal to eliminate CO2 emissions within ten years which would fundamentally reorder
the American energy system and significantly disrupt our standard of living - should first be
measured by its impacts on American consumers, the economy and the country's opportunity for
future prosperity. Transportation, housing, workspaces, communications and modem necessities
are all powered or supported by oil and natural gas. Further, the increased use of natural gas is
the primary reason that U.S. CO2 emissions have fallen to their lowest levels in a generation.
Restricting the development of this domestically supplied source of abundant and ever-cleaner
energy would be counterproductive to reducing emissions while simultaneously advancing
human and economic development as well as energy and national security.
a. What would such a policy have on the nation's economic trajectory? Especially in
the manufacturing sector?
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Modeling a proposal that transforms the domestic energy system m tnat umerrame presents a
unique set of challenges. However, here's what we do know: energy from abundant U.S. oil and
natural gas drives economic growth and opportunity, technical innovation, helps Americans
generate wealth and empowers solutions to daily and long-term challenges, while making
America stronger and more secure.
The growth of domestic production has essentially insulated American families and
manufacturers from global supply disruptions that would have once put severe pressure on the
economy. In 2011, the U.S. surpassed Russia to become the world's largest producer of natural
gas. Last year, the U.S. surpassed Saudi Arabia to become the world's largest producer of oil.
Historically, oil and natural gas prices have been subject to volatility for discrete periods of time.
And, before the U.S. energy revolution, these prices moved together. Today, oil and natural gas
prices have largely moved independently, and prices and price volatility have essentially been
reduced by half over the past five years.
Having lower and steadier domestic oil and natural gas prices has advantaged our domestic
manufacturing sector and lowered energy expenditures for American families. Between 20 IO and
2017, EIA data indicate that American households spent nearly $210 billion less on all forms of
energy.And, data through 2017 from the Bureau of Labor Statistics show that total household
energy, spending decreased by 6.3 percent since 20 I 0, while spending for food, education and
healthcare increased 26.1 percent, 38.8 percent and 56.1 percent, respectively. Reduced energy
costs are critical to enabling American families to save or reallocate their hard-earned income to
purchases or investments beyond the energy sector.
Finally, the oil and natural gas industry supports 10.3 million well-paying jobs, creating STEMrelated opportunities for veterans, women and minorities, and contributing $1.3 trillion to the
U.S. economy. A proposal to eliminate the jobs that power nearly 8 percent of the U.S. economy
would have untold impacts on the manufacturing sector and the domestic job market,
overwhelming job replacement program capacity and putting further strain on economic safety
nets for the energy workforce.
b. What effect would such a policy have on the global temperature?
The reality is that energy is bought and sold in a global marketplace, where demand for our
products will continue to rise. According to the ElA, the world's population is expected to
increase 25 percent by 2050, to 9.5 billion from 7.6 billion in 2019. The 7.6 billion people today
strive for increasing standards of living that are fundamentally enabled by energy. And, as the
world's population grows, the welfare of billions hangs in the balance.
Since 1970, global demand for oil, natural gas, and coal has grown with GDP to provide the
energy that is essential to human and economic development. This trend is expected to continue.
For example, the International Energy Agency (!EA) projects that fossil fuels will provide as
much as 78 percent of global energy needs by 2040. The question remains where this energy will
come from.
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U.S. natural gas is produced in among the most highly regulated countries in the world. And, by
!EA estimates. U.S. production produces among the lowest CO2 emissions in the world.
Consequently. when the U.S. produces and exports energy, it results in lower global emissions
when compared to natural gas production elsewhere and can also prevent the burning of coal and
biomass in emerging economies. This a win for the environment. the U.S. economy and human
and economic development.
Rising global coal consumption has largely offset attempts to reduce CO2 emissions. Global
demand for coal has grown at nearly half the rate of global real GDP, despite efforts by advanced
economies to switch to alternative sources of energy. Decreasing demand for coal in the U.S. and
Europe has lowered prices. stimulating demand in emerging economies with growing energy
needs. Between 2006 and July 2019. nearly I, 100 gigawatts of new coal-fired electricity
generation was added globally. effectively negating reductions in CO2 emissions from other
geographies and sectors.
Rather than seeking to reduce or eliminate domestic energy production - which stands to
increase global temperatures - U.S. policies should instead be aimed at increasing the global use
of liquefied natural gas (LNG). U.S. LNG exports currently reach 34 countries across 5
continents. Further expanding these exports can lead to additional emissions reductions when
they supplant the burning of coal in electricity generation while also supporting economic
progress.
In Congress. we often hear about the importance of innovation that is "exportable." meaning that
the U.S. can share the technologies we develop in order to help improve environmental outcomes
in the rest of the world.
3. Can you briefly outline innovations that the American industries have made that have
resulted in exportable technologies?
AP! was formed in 1919 as a standards-setting organization. and this year we celebrated our l 00year anniversary. In its first century. AP! developed more than 700 standards to enhance
operational safety. environmental protection. efficiency and sustainability across the oil and
natural gas industry. These standards have been cited more than 750 times in U.S. EPA. OSHA.
Coast Guard. FTC. PHMSA, and BSEE regulations and referenced approximately 225 times by
regulatory bodies in China. the U.A.E., Russia. Mexico. Brazil, India. the U.K. and Canada.
While AP! represents the U.S. oil and natural gas industry. we export best practices for safety
and environmental protection around the world.
Further. domestic industry investment in innovation such as the combination of hydraulic
fracturing. advanced seismic imaging and horizontal drilling - has spurred an energy revolution
with global potential. U.S. natural gas is produced in among the most highly regulated countries
in the world. And, by IEA estimate. U.S. production produces among the lowest CO2 emissions
in the world. Consequently, when the U.S. exports American energy, it results in lower global
emissions when compared to natural gas production elsewhere and can also prevent the burning
of coal and biomass in emerging economies. This is a win for the environment, the U.S.
economy, and human and economic development.
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Beyond the contribution of increased natural gas production and use to reduce GHG emissions,
the U.S. oil and natural gas industry is also taking exportable action lo reduce methane
emissions. While natural gas production increased more than 50 percent between 1990 and 2017,
methane emissions from natural gas systems decreased 14 percent over the same period.
Between 20 l I and 2019, energy companies reduced emission rates by nearly 60 percent across
four of America's large natural gas producing regions Anadarko, Appalachian. Eagle Ford and
Permian - even as output increased significantly.
These outcomes are no accident. Informed by U.S. EPA· s greenhouse gas emissions inventory
and reporting data, in 2017, the U.S. oil and natural gas industry established The Environmental
Partnership (TEP) to target the three largest sources of emissions. In just over a year, TEP has
grown from 26 to 69 participating companies. and includes both our country's largest and our
country's smallest natural gas producers. Participants include 18 of the top 20 producers in the
country. and 32 of the top 40. Efforts are ongoing to recruit additional members.
The program is built on three key principles: taking action, learning about best practices and
technologies. and fostering collaboration. With the aim of reducing the industry's methane
emissions, TEP developed three Environmental Performance Programs to: I) find a repair
leaking equipment. 2) replace or modify higher-emitting process control equipment, and 3)
implement best practices to minimize emissions associated with the removal of liquids from
natural gas wells as they age.
These actions are making a meaningful difference and rcpo11ing from TEP companies shows that
their efforts are achieving significant environmental results. EPA estimates that finding and
fixing leaks can lead to a 40 percent emissions reduction. Replacing high-bleed pneumatic
controllers with intermittent-. low-. or zero-emitting devices can conservatively lead to a 60
percent reduction in emissions and likely much greater. While TEP member companies all
operate in the U.S., many of them have implemented these environmental best practices at their
operations around the world.
Finally. AP! has been at the forefront of developing guidance for estimating GHG emissions
from operations and for sustainability reporting. In 200 I. API was among the first organizations
in the world to release guidance for estimating GHG emissions from operations, a tool that is
vital to understanding and reducing emissions. Following the publication of this guidance, AP!
released its SANGEA software platform for estimating and reporting GHG emissions. AP! has
collaborated with IPIECA and the International Oil & Gas Producers Association. two global
industry organizations. to publish Oil and Gas Industry Guidance 011 Voh111t01)' Sustainability
Repor1ing, a critical tool that guides industry in its reporting of GHG emissions.
These innovations, centered on our industry's commitment to setting and meeting world-class
best practices, have the potential to be adapted globally to increase operational safety,
environmental protection, efficiency and sustainability.
Senator Whitehouse:
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4. How much money did ExxonMobil, BP. and Shell give to API in 2018?
API docs not disclose information proprietary to our organization, such as annual dues payments.
5. How much money did Marathon Petroleum give to API in 2018'1
API does not disclose information proprietary to our organization. such as annual dues payments.
6. What conversations did API have with ExxonMobil, BP, and/or Shell with respect to the
Trump administration's August 2019 proposal to scrap methane regulations?
ExxonMobil, BP, and Shell along with the balance of our more than 600 member companies
participate in internal deliberations on APl's policy positions and strategies for achieving public
policy goals. These discussions are designed to allow for an open dialogue and therefore remain
confidential to the organization. Given the breadth of our diverse membership and the range of
policy issues that we face, it is not without precedent that our member companies are not in
unanimous agreement on every issue under consideration.
Individual member companies have expressed a range of public views on EPA's 2016 New
Source Performance Standards, which were considered in the formation of APl's current
position. While API filed comments on the Trump Administration's proposed methane rule.
several API member companies filed comments separately, reflecting their views.
a. For each of these three companies, did they register their objection to this
proposal with API?
API does not disclose information proprietary to our organization. such as internal deliberations
related to the development of policy positions.
b. For each of these three companies, did they inform API that they opposed API's
decision to support this proposal?
A Pl does not disclose information proprietary to our organization, such as internal deliberations
related to the development of policy positions.
c. For each of these three companies. did they inform API that they opposed APl's
decision to support this proposal?
API does not disclose information proprietary to our organization, such as internal deliberations
related to the development of policy positions.
d. For each of these three companies, did they inform API that they opposed APl's
decision to support this proposal?
API does not disclose information proprietary to our organization. such as internal deliberations
related to the development of policy positions.

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00083

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.070

Page 5 of7

80
e.

Please provide all documents since November 8.2016 relating to communications
between AP!, ExxonMobil. BP. Shell. and/or Marathon Petroleum regarding the
regulation of methane from oil & gas facilities.

AP! does not disclose information proprietary to our organization. such as internal
communications related to the development of pol icy positions.
7. What conversations has AP! had with ExxonMobil. BP. and/or Shell with respect to
carbon pricing?
a.

f'or each of these tht·cc companies. did they inform AP! that they support carbon
pricing'!

AP! does not disclose information proprietary to our organization. such as internal deliberations
related to the development of policy positions.
b. Which carbon pricing proposals. either made by legislators or outside groups. did
these three companies indicate to AP! that they support?
AP! does not disclose information proprietary to our organization. such as internal deliberations
related to the development of policy positions.
c.

Which carbon pricing proposals. either made by legislators or outside groups, did
these three companies indicate to AP! that they oppose?

AP! does not disclose information proprietary to our organization, such as internal deliberations
related to the development of policy positions.
d. Please provide all documents since November 8. 2016 relating to communications
between AP!, ExxonMobil. BP. Shell. and/or Marathon Petroleum regarding the
carbon pricing.
AP! does not disclose information proprietary to our organization, such as internal
communications related to the development of policy positions.
8. You indicated that AP! makes decisions based on consensus. If three of API's largest
members. in this case ExxonMobil, BP, and Shell, opposed the Trump administration's
August 2019 proposal to scrap methane regulations for oil and gas facilities. how is API's
support for this proposal consistent with consensus-based decision making?
AP! supports the cost-effective regulation of new and modified sources within EPA"s New
Source Performance Standards (NSPS 0000 and OOOOa) to reduce VOC emissions, which
has the co-benefit of reducing methane emissions. This position is representative ofa consensus,
rather than a unanimous, position and renecls the careful consideration of a broad range of
member views.
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Under the Clean Air Act, EPA is obligated to make a "significant contribution" finding before
expanding the source category to include additional industrial sectors and regulating additional
pollutants. The transmission and storage segment and methane were improperly added because
EPA failed to make a significant contribution finding. Our members broadly agree that EPA
must do a significant contribution finding to justify the regulation of a new pollutant or the
expansion of a source category.
9. You indicated that AP! remained neutral on the Trump administration·s proposal to
freeze greenhouse gas emission and fuel economy standards for cars and light trucks
despite pressure from some of its members to support this proposal.
a. Which AP! members pressured AP! to support this proposal?
AP! does not disclose information proprietary to our organization, such as internal deliberations
related to the development of policy positions.
b. If AP! remained neutral on this issue because of a split in its membership, why
did AP! not remain similarly neutral on methane regulations as a result of a split
in its membership?
AP! does not disclose information proprietary to our organization, such as strategies for
achieving public policy goals. This position is representative of a consensus, rather than a
unanimous, position and reflects the careful consideration of a broad range of member views.
AP l's public comments, submitted in October 2018, reflect the views of the association and are
attached for your review.
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Senator BRAUN. Thank you.
Mr. Durbin.
STATEMENT OF MARTIN DURBIN, PRESIDENT, GLOBAL
ENERGY INSTITUTE, U.S. CHAMBER OF COMMERCE

Mr. DURBIN. Chairman Braun, Senator Whitehouse, thank you.
Thanks for the opportunity to testify today.
Let me start by saying the Chamber believes the climate is
changing, and that humans are contributing to these changes. Inaction on climate is not an option, and there is much common
ground on which all sides of this discussion should come together
to address climate change with policies that are practical, flexible,
and durable. We also believe in a policy approach that considers
costs, benefits, and the competitiveness of the U.S. economy.
In order to tackle the global climate challenge, we must commercialize and deploy clean energy technologies. It will be largely up
to the business communities to develop, finance, build, and operate
the solutions needed to power economic growth worldwide, mitigate
greenhouse gas emissions, and build resilient, lower carbon infrastructure. In short, we will need more energy with fewer emissions.
The good news is, we are up to the challenge.
Thousands of companies have already taken voluntary steps to
reduce emissions and have pledged further reductions. Sustainability plans are now the norm for major corporations. Our Global
Energy Institute has launched an Energy Innovates initiative to
showcase the innovators, projects, and technologies that are shaping America’s future energy landscape.
The specific examples are included in my written testimony, but
we have highlighted technologies such as battery storage, advanced
nuclear, power plants that utilize CO2 itself as an energy source,
and energy efficient, smart neighborhoods. All of these technologies
will be needed.
Such technologies are being developed and deployed first in the
United States, but ultimately, are an opportunity for the U.S. to
become the world’s leading exporter of clean energy technology.
This will not only be a business opportunity and an economic boon,
but also a way for the U.S. to take a leadership role in reducing
global emissions and to improve the quality of life in developing
countries that lack access to the basics, like electricity and refrigeration.
These global realities illustrate the paramount importance of
technological breakthroughs that will enable financially constrained developing countries to adopt the technologies necessary to
slow and ultimately reverse emissions growth. The good news is
that numerous technologies hold great promise to do just that, and
that is why the Chamber has made the development and acceleration of these alternatives a top priority.
All told, the private sector was responsible for more than $45 billion of energy related research and development in 2017. But we
can’t do it alone. There remains an important role for the Federal
Government to play in technology development, including through
the Department of Energy’s National Laboratory System.
However, statistics show that U.S. investment in R&D is only average compared to other developed nations. The Chamber has long
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supported increasing R&D budgets with programs like ARPA-E, a
great example of what can be accomplished.
We agree more must be done to meet the challenge of climate
change. The Chamber has established a task force on climate actions, which will help us gain a better understanding of the range
of mechanisms, innovations, and internal processes that our members are employing to address climate change. This dialogue will
make us smarter about how existing policies and future proposals
affect our broad membership. What we learn will help inform our
approach to legislation and other policy proposals to address this
important issue for our members, the Nation, and the world.
That said, we believe there are concrete actions Congress can
take now which would help accelerate the innovation agenda necessary to address this challenge. We recently led a letter with 27
organizations from across the political spectrum, calling on Senate
leadership to schedule floor time for a series of legislative proposals
which would reduce emissions. My written testimony highlights the
specific bipartisan legislation the Chamber supports, many of
which were introduced or are co-sponsored by members of this
Committee.
As we said in that letter, more needs to be done. But there is
no reason to delay passage of initiatives we know would help us reduce emissions right now. Doing so would send a signal that Congress is serious about this issue.
American businesses have a long history of rising to the world’s
challenges. Companies and entrepreneurs are bringing innovation,
technology, and ingenuity to the climate change challenge. We believe combating climate change and growing the economy can and
should go hand in hand. Our members are already hard at work
in bringing solutions to the table.
Thank you for the opportunity to testify. I look forward to your
questions.
[The prepared statement of Mr. Durbin follows:]
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Martin (Marty) Durbin is president of the U.S. Chamber of Commerce's Global
Energy Institute (GEi). Durbin leads GEI's efforts to build support for meaningful
energy action through policy developmentt education, and advocacy, making it a
go~to voice for commonsense energy solutions.
Previously, Durbin was the executive vice president and chief strategy officer at
the American Petroleum Institute (API), where he integrated API's broad advocacy
capabilities in pursuit of the organization's and the industry's public policy prioritiess.
He returned to AP! after serving for nearly three years as president and CEO of
America's Natural Gas Alliance (ANGA), representing North America's leading
independent natural gas exploration and production companies. There he oversaw
ANGA's market expansion efforts with industry, government, and consumer
stakeholders. At the end of 2015, he guided ANGA's ultimate combination into AP!
to better achieve the mission of both organizations.

Before joining ANGA, Durbin served as executive vice president of Government
Affairs at AP!. Subsequently, Durbin served as vice president of Federal Relations
at the American Chemistry Council (ACC). Prior to the merger of the ACC and the
American Plastics Council {APC) in 2002, Durbin directed Federal and International
Affairs for APC, serving as a liaison to sister organizations in Canada, Europe. Japan,
Mexico, and South America. Earlier in his career he served as a legislative assistant
for Sen. Alan J. Dixon (D-IL) and for Rep. Rick Boucher (D-VA),
Durbin serves as chairman of the Board for A Wider Circle. a gra..r,;,sroots nonprofit
organization dedicated to ending poverty for one individual and one family after
another. He received a B.A. in government and politics from the University of
Maryland, College Park. He is married and has three children.

TM mission ofthe U.S. ChamMr of Commerce :S Gkibo.l E11£rgy Institute is to unify policymakers, regutarors,
business leaders, and the American public be.hind (.I common se11se energy straiegy to help keep Ameriro secure,
prosperous, and dean. Through policy dewlopment, education, and advocacy, the Institute is building support far
mew1ingft1l acrion at the local, st/14', MtioMI, and international /el-'e/.s,
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Statement of the U.S. Chamber of Commerce

"Reducing Emissions while Driving Economic Growth: Industryled Initiatives"
Marty Durbin
President
Global Energy Institute
Senate Subcommittee on Clean Air and Nuclear Safety
October 17, 2019
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My name is Marty Durbin and I am the President of the Global Energy Institute, an affiliate of the
U.S. Chamber of Commerce ("Chamber"). Thank you for the opportunity to testify today on
industry-led initiatives to reduce emissions while driving economic growth.

Introduction
The climate is changing and humans are contributing to these changes. Inaction on climate is not
an option. We believe there is much common ground on which all sides of this discussion should
come together to address climate change with policies that are practical, flexible, predictable, and
durable. We also believe in a policy approach that considers costs, benefits, and the
competitiveness of the U.S. economy.

It will be largely up to the business community to develop, finance, build, and operate the
solutions needed to power economic growth worldwide, mitigate greenhouse gas emissions, and
build resilient, lower-carbon infrastructure. Thousands of businesses already are taking action in
their own operations and along their value chains by investing in technology solutions and
enhancing their efficiency.
Advanced technologies and innovation offer the best solution for managing climate risks and
reducing greenhouse gas (GHG) emissions. Breakthroughs in commercially-viable technologies
are necessary to enable significant cuts in GHG emissions while maintaining economic growth.
The U.S. should maintain a leadership role in technologies, such as advanced nuclear, energy
efficient systems and building materials, large-scale renewables, energy storage, high-efficiency
low-emission power plants, and carbon capture and storage/utilization by supporting a broadbased public- and private-sector technology portfolio.

Business is Taking Action to Address Climate Change
The American business community is developing technologies to address the challenge of
climate change. They are doing so to meet the expectations of their customers and value chains,
shareholders and the public. They are also doing so because they care about the environment
and the communities in which they live and operate, and to compete and lead in evolving and
emerging markets. We believe that our free enterprise system is best equipped to address this
challenge because it drives ingenuity and investment. The public agrees. In fact, a poll conducted
by the Global Energy Institute earlier this year found that 79% of voters believe that investments
in innovation and technology are the best way to address climate change. 1
Thousands of companies have already taken voluntary steps to reduce emissions and have
pledged further reductions. Sustainability plans are now the norm for major corporations. For
example:
•

DuPont is making contributions to a low carbon economy by: reducing energy intensity
in the transportation sector by providing materials that enable automotive light weighting
and electrification and enabling more energy efficient building through sustainable

1
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insulation and building systems, and other measures.
•

Salesforce delivers a Carbon Neutral Cloud to all its customers and is more than halfway
to the company's goal of reaching 100% renewable energy by 2022. Last month they
announced Salesforce Sustainability Cloud, a carbon accounting product designed to help
customers easily generate trusted investor-grade environmental data to inform their
climate action programs.

•

UPS' alternative fuel and advanced technology vehicles now exceed 10,000 vehicles
globally. Using renewable fuels, UPS trucks are achieving up to a 90 percent reduction in
lifecycle greenhouse gas emissions when compared to conventional diesel trucks. In May
2019, UPS announced the largest purchase of renewable natural gas in history.

In addition, last year the Global Energy Institute launched our "Energylnnovates" initiative to
showcase the innovators, projects and technologies that are shaping America's future energy
landscape. These include:
•

North America's largest lithium ion battery storage facility in Escondido, CA, built and
operated by San Diego Gas and Electric, a Sempra Energy utility. Battery storage is a key
grid resource that will maximize the potential and availability of intermittent renewable
resources

•

Small modular nuclear reactors by NuScalc, whose simplified design allows for safe,
scaleable, cost-efficient emissions-free applications around the globe.

•

A revolutionary zero-emissions power plant developed by NetPower, which will capture
carbon dioxide emissions before compressing and recirculating gas into its systemcreating value for CO2 and incentive for ensuring that it isn't released into the
atmosphere.

•

A "smart neighborhood" developed by Alabama Power which features high-performance,
energy efficient construction and systems and a dedicated micro-grid featuring solar,
battery storage and natural gas power. This project is a prime example of public-private
partnership, in this case between Southern Company, DOE's Oak Ridge National
Laboratory, Signature Homes, and others.

These projects represent just a fraction of the innovation that is happening across America every
day. Such technologies are being developed and deployed first in the United States, but
ultimately are an opportunity for the U.S. to become the world's leading exporter of clean energy
technology. This will not only be a business opportunity and an economic boon, but also a way
for the U.S. to take a leadership role in reducing global emissions and to improve the quality of
life in developing countries that lack access to basics like electricity and refrigeration.
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The importance of fostering U.S. leadership to address climate change through
commercialization and global deployment of clean energy technologies cannot be overstated.
Recently released projections by the Energy Information Administration forecast that, while
emissions from developed nations are expected to begin declining, developing countries'
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emissions will increase by more than 8.4 billion metric tons of carbon dioxide (CO2),-from
22.8 billion metric tons in 2018 to 31.2 billion metric tons in 2050, a 37 percent increase. 2 (For
perspective, total U.S. economy-wide CO2 emissions were 5.2 billion metric tons in 2018.)
These global realities illustrate the paramount importance of technological breakthroughs that
will enable financially constrained developing countries to adopt alternate technologies
necessary to slow, and ultimately reverse, emissions growth. The good news is that numerous
technologies hold great promise to do just that, and that is why the Chamber has made the
development and acceleration of these alternatives a top priority.

Federal R&D Investment is Critical Component of Energy Innovation
For the innovation agenda to succeed, business and government must work together. The
American business community leads the world in investment in emerging energy technologies.
Based on data from the National Science Foundation (NSF), we estimate that Lhe private sector
was responsible for about $45 billion in direct investment for energy related R&D in 2017. A
recent report from NSF's National Science Board found roughly 19% of the world's total R&D
funding is performed by U.S. businesses. This type of investment has and will result in
breakthroughs that are needed to develop technologies that can be deployed worldwide.
Significant federal government resources have been invested to develop carbon reduction
technologies. The Department of Energy national laboratory system is a unique asset capable of
developing pre-commercialization technologies that can then pair with the private sector to be
brought to market. The Chamber is a strong supporter of government research and development_
including programs such as ARPA-E, and has regularly called for increased funding for this and
other programs.
Data from the International Energy Agency suggest that while the United States government
spends far more on energy R&D that any other Organization for Economic Co-operation and
Development (OECD) country (Figure 1), its spending as a share of GDP is only about average.

2

U.S. Energy Information Administration 1 Jntemationol Energy Outlook, September 2019, Available at
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The Chamber has long supported increasing federal R&D budgets. In addition to improving
energy security, advanced new technologies can reduce the costs of meeting environmental
requirements and thus expand the range of economically and politically acceptable policy
options. Innovation is not a luxury; it is a fundamental need. The U.S. should maintain its
leadership role in advanced energy technologies.

An Energy Innovation Agenda
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We recognize that more must be done to meet the challenge of climate challenge. Policymakers
will continue to play a critical role. The Chamber has established a Task Force on Climate
Actions, which will help us gain a better understanding of the range of mechanisms, innovations,
and internal processes that our members are employing to address climate change. This task
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force will give us a dedicated venue to engage with our broad membership, and make us smarter
about the impact of both existing policies and future proposals. What we learn will help inform
our approach to legislation and other policy proposals to address this important issue for our
members, the nation, and the world.
That said, we believe that there are concrete actions that Congress can take now which would
make significant strides toward addressing this challenge. We recently led an effort with 27
organizations from across the political spectrum calling on Senate leadership to schedule floor
time for a series of legislative proposals which would reduce emissions. These include:
•

S. 383, the Utilizing Significant Emissions with Innovative Technologies (USE IT)
Act, which would advance CO2 utilization and direct air capture research, permitting and
development.

•

S. 903, the Nuclear Energy Leadership Act (NELA), which would bolster America's
leadership in nuclear energy by facilitating the development of next-generation nuclear
energy resources.

•

S. 1201, the Enhancing Fossil Fuel Energy Carbon Technology (EFFECT) Act of
2019, which would authorize DOE to support the development of technologies that
improve the efficiency, effectiveness, costs, and environmental performance of coal and
natural gas use.

•

S. 1602, the Better Energy Storage Technology (BEST) Act, which would increase
R&D in battery storage technologies to strengthen the electric grid amid the integration
ofrenewables.

•

S. 1685, the Launching Energy Advancement and Development through Innovations
for Natural Gas (LEADING) Act of 2019, which would accelerate DOE's research and
development of commercially-viable carbon capture technologies for natural gas-fired
electric generation facilities.

•

S. 2137, the Energy Savings and Industrial Competitiveness Act, which would
improve the energy efficiency of buildings, industries and manufacturers, and the federal
government, delivering energy security and environmental benefits.

•

S. 2300, the Clean Industrial Technology Act, which would establish an emissionsreduction technology program to reduce industrial sector greenhouse gas emissions.

Each of these bills enjoys bipartisan support, including from many members of this
Subcommittee. The Chamber is working to ensure adoption of these bills and to build support
inside and outside the Beltway for these efforts.
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American businesses have a long history of rising to the world's challenges. Companies and
entrepreneurs will bring innovation, technology and ingenuity to the climate change challenge.
We believe that combatting climate.change and continuing economic growth can and should go
hand in hand, and our members are already hard at work in bringing solutions to the table.

91
Senate Committee on Environment and Public Works
Subcommittee on Clean Air and Nuclear Safety
Hearing entitled, "Reducing Emissions while Driving Economic Growth: Industry-led
Initiatives"
October 17, 2019
Questions for the Record for Mr. Durbin
Senator Mike Braun (R-IN):

The electric sector has reduced carbon emissions by 27% below 2005 levels as o/2018 and
many power companies have set aggressive goals to reduce their carbon emissions even more in
the future.
Duke Energy has 840.000 customers in Indiana and operates the largest electric grid in the
country .1panning the Midwest and Southeast. As I noted in my opening statement, last month,
Duke Energy announced a voluntary commitment to accelerate their carbon-reduction goals to
cut CO2 emissions by half or more by 2030 and strive to attain net-zero emissions by 2050.

1. What marketfactors are driving these decisions?
2. How should we support such voluntary reductions so that we can continue to make

emissions improvements while at the same time protecting the pockets a/American
consumers?
3. Given the investor pressures we are seeing today, could industry move faster without

negatively impacting economic growth?
The significant recent progress related to power sector carbon emissions reductions arc primarily
being enabled by marked advances in technology and innovation. In particular, abundant and
affordable natural gas and declining costs for renewablcs and energy efficiency technologies,
along with maximizing the output of existing nuclear units, are allowing companies to expand
generation from lower-carbon energy sources and accelerate emissions reduction commitments.
lmpo1iantly, bold future goals such as mid-century net-zero emissions commitments will also
hinge on breakthrough technological advances. As Duke CEO Lynn Good has stated, "Getting to
net-zero carbon emissions. while ensuring energy remains reliable and affordable. will require
new technologies. That's the very reason we need to act now. We must continue leveraging
today's technologies while sustaining investment in innovation for this vision to become reality."
This is precisely why the Chamber has made passage of and funding for comprehensive climate
and energy innovation legislation a top priority.

Senator Sheldon Whitehouse (D-RI}:
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4. I asked you aboUI the Chamber ·s policies co111111it1ees. It would appear.from the
( 'hamber 's website that in order ro sit on one olthese policy committees, a company must
be either an "elire" or "CJOO" level member.
a. ls this in.fact the case:1

This question seeks information clearly protected by the fundamental right of freedom of
association guaranteed to the Chamber and its members, as to all in the United States of
America. by the First Amendment to the Constitution. Therefore, on behalf of itself and its
members. the Chamber respectfully declines to provide information in response to this question.
b. Aiusl a company pay extra in order lo be an "elite" or "CI 00" member:'
Please refer to the answer provided to question 4(a).
c.

What is the minimum amount a companv mus/ pay in order to be an "elite"
member?

Please refer to the answer provided to question 4(a).

d. What is the minimum
member?

a,11011111

a company 11111st pay in order lo be a "C/00"

Please refer to the answer provided to question 4(a).
e.

!{minimum monetary thresholds depend upon a company's size, please provide
the minimum monetmy thresholds for each level ol membership for all sizes ol
companies.

Please refer to the answer provided to question 4(a).
5. Please describe the purpose of these policy commillees and the activities and
responsibilities ol the companies that are members ofrhese committees. Please also
describe how the work of these policy committees informs the Chamber's priori lies.

The purpose and activities of the Chamber's policy committees is described on our website at:
https://www.uschamber,co111/about/policv-co111111ittees-special-subco111mittees-councils-and-taskforces
6. You mentioned that the Chamber has both an energy & agriculrure and an environment
policy commi//ee. Which companies currently sit on these policy co1mnillees?

Please refer to the answer provided to question 4(a).
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7. How much did each of the companies on the energy & agriculture policy committee pay
the Chamber and its affiliates in 2018 7
Please refer to the answer provided to question 4(a).

8. How much did each of the companies on the environment policy commirtee pay the
Chamber and its affiliates in 2018 7
Please refer to the answer provided to question 4(a).
9. flow much in total clidfossil.fi1ef indusrry companies. electric u/i/ities, and railroads pay
the Chamber and its affiliates in 20]8?
Please refer to the answer provided to question 4(a).

l 0. Do the Chamber and its affiliates take money.from non-corporate sources of/uncling
such as political advocaCJ' groups associared with the Koch bro/hers?
Please refer to the answer provided to question 4(a).

a. Please itemize all donations from non-corporate sources offunding since 20 I 0.
Please refer to the answer provided to question 4(a).

11. How much did Marathon Petroleum give lo the Chamber and its affiliates in 20 I 8 7
Please refer to the answer provided to question 4(a).

12. How much did ExxonMobil give to the Chamber and its affiliates in 2018:'
Please refer to the answer provided to question 4(a).
13. Which member companies did the Chamber consult abou/ its decision to sue EPA to
block the Clean Power Plan?

Please refer to the answer provided to question 4(a).

l 4. Which member companies did the Chamber consult about its decision to intervene in
litigation to support the Trump Administration's so-called ACE rule to replace the Clean
Power Plan?
Please refer to the answer provided to question 4(a).
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15. Which member companies did the Chamber consulr about its decision rofimd a sincedebunked study critical olthe Paris Agreement?
Please refer to the answer provided to question 4(a).
NOTE: For further information regarding this study, please visit
https://www.globalenergvinstitute.org/sctting-record-straight-nera-report

16. Which member companies did the Chamber consult about its decision to send a letter lo
senators urging them to oppose a resolution disapproving the so-called ACE rule and
informing them that their vote might be scored by the Chamber in its annual scorecard 1
Please refer to the answer provided to question 4(a).

17. How does the Chamber '.1· supportfiJr the so-called A CE rule, a rule which EI'A admits
would do little ifanything to reduce carbon pollution compared to a business as usual
scenario. square with the Chamber ·.1· position that "inaction is 1101 an option" on climate
change:'

The ACE rule establishes emissions guidelines for states to use when developing plans to limit
carbon dioxide emission from coal-fired power plants within their borders. The rule calls on
affected power plants to undertake a broad range of technologies and techniques to reduce the
carbon intensity of electric generation. EPA projects that implementation of this rule would
reduce CO2 emissions from coal-fired power plants by 11 million short tons in 2030, which,
along with industry trends, would ultimately lead to CO2 emissions from those plants of as much
as 35 percent below 2005 levels by 2030. (See summary of final ACE rule, available at
https ://www.epa.gov/newsreleas es/epa-ti na Iizes-a ffordabl e-c lean-encrgy-ru le-ensuring-re Ii abled iversi tied-energy)
While more is being done to reduce CO2 emissions, one important aspect of the ACE rule is that
it accomplishes emissions reductions in a manner that is consistent with the language of the
Clean Air Act. Section 111 (d)( I) of the Clean Air Act, the authority under which the ACE rule
rests, requires that the emissions guidelines set by EPA and the performance standards
established by states must be based on measures that can be achieved on the premises of a
facility subject to the regulation. The ACE rule does this. and thus represents an important step
toward achievable progress within EPA's existing statutory authority.
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Senator BRAUN. Thank you.
Dr. Dutton.
STATEMENT OF ANDREA DUTTON, VISITING ASSOCIATE PROFESSOR, DEPARTMENT OF GEOSCIENCE, UNIVERSITY OF
WISCONSIN–MADISON, GAINESVILLE, FLORIDA

Ms. DUTTON. Thank you, Chairman Braun, and Ranking Member
Whitehouse, for inviting me to speak today.
I am a geochemist and field geologist who conducts research on
past climate and sea level change. The main focus of my research
is the behavior of sea level and polar ice sheets during past warm
periods to better inform us about future sea level rise.
My research accomplishments have been widely recognized, for
example, as a Fellow of the Geological Society of America, as a Fulbright Scholar, and as a newly minted MacArthur Fellow.
I am here today to offer my expert opinion as a geologist and climate scientist on the scale of the challenge that we face from industrial greenhouse gas emissions and resulting human caused
global warming.
The devastating impacts of climate change will vary by region.
Some will contend with worsened wildfires, while others will grapple with intensified inland flooding or rainfall, inundation from sea
level rise, or more intense and slower moving hurricanes.
This list may evoke personal memories of extreme weather
events from the past few years. That is because climate change is
already here, and it is going to get worse before it can get better.
All regions of the U.S. will experience higher temperatures. Consider Florida, where I have lived for the past 9 years. In 2000,
Miami had 24 days with a heat index at or above 105 degrees
Fahrenheit, the official danger level according to the National
Weather Service. By 2030, Miami is projected to experience 126
danger days a year, that is about 1 in 3 days, where crippling heat
will make it dangerous for people to be outdoors.
Are voluntary reductions in industrial emissions enough to avoid
such futures? The answer is no. They don’t even come close. Voluntary reductions are but proverbial drops in the bucket.
Because of decades of relative inaction, the scale of the problem
has grown, and the time to act is rapidly shrinking. Policy solutions must therefore be bold, moving us rapidly toward net zero
emissions, with the aid of stringent and integrated policy interventions, including putting a price on carbon.
Reductions do not happen in a vacuum, though. They are driven
by policy, which in turn drives innovation to meet new targets.
As a geologist, with the perspective that deep time brings to this
issue, I offer these four critical insights. No. 1, we are conducting
an uncontrolled and unprecedented experiment here on planet
Earth. Our extensive knowledge of past climate change reveals that
there is no other event in Earth history that approaches the combined rate and magnitude of change that we are causing, aside
from cataclysmic events such as the massive asteroid impact that
marked the end of the Cretaceous. While Earth survived that impact, the dinosaurs did not, nor did about 75 percent of all marine
species. Climate change is not so much about saving our planet,
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then, as it is about maintaining thriving ecosystems that support
human civilization.
No. 2, while there are natural, stabilizing processes that draw
down carbon dioxide levels in the atmosphere, they are too slow,
by several orders of magnitude, to keep up with the rate at which
we are pumping them into the atmosphere. It would take many
thousands of years to draw down the carbon dioxide that we have
already emitted.
No. 3, our actions today will impact the climate for millennia to
come, a lesson drawn from studies of geological changes. The U.S.
leads the world in cumulative carbon emissions. The faster we
slash these emissions, the less dangerous the outcomes. Committing to additional fossil fuel infrastructure, conversely, locks in
more dangerous impacts.
No. 4, finally, the geologic record tells us that we can expect big
impacts from what sound like small perturbations. We are already
witnessing the effects of climate change at just over 1 degree Celsius, and every fraction of a degree matters. For comparison, Earth
was no more than 4 degrees Celsius colder at the peak of the last
ice age, when ice sheets more than a mile thick covered parts of
North America and mammoths and mastodons roamed through
present day Florida.
My own research tells us that increasing Earth’s temperature by
as little as 1 degree Celsius could commit us to at least 6 meters—
that is 20 feet or more—of sea level rise. If we don’t enact policies
to reduce greenhouse gas emissions as the best available science
dictates, we are committing to a very expensive and dangerous future.
Talking to Floridians on the front lines of sea level rise, I know
that they are deeply concerned about climate change and want to
know what is being done. During the recent global climate strike
led by our youth, millions took to the streets telling us in no uncertain terms that it is up to us to act now or we take their future
from them. As a mother, as a scientist, and as a citizen of the
United States, I hear their call. And I hope that you will too.
Thank you.
[The prepared statement of Ms. Dutton follows:]
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Andrea Dutton, Ph.D.
Visiting Associate Professor, Geological Sciences
Department
University of Wisconsin-Madison
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Dr. Andrea Dutton is a geologist and climate scientist who
conducts research on past climate and sea-level change. She
is currently a faculty member in the Department of
Geoscience, University of Wisconsin-Madison and was
previously and Associate Professor at the University of
Florida. Dr. Dutton is a Fellow of the Geological Society of America, a Fulbright
Scholar, and a MacArthur Fellow.
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Dr. Andrea Dutton
Visiting Associate Professor, Department of Geoscience
University of Wisconsin-Madison, Madison, WI

Before the
U.S. Senate Environment and Public Works Subcommittee on Clean Air and Nuclear Safety
Hearing on "Reducing Emissions While Driving Economic Growth: Industry-led Initiatives"
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Thank you, Chairman Braun, Ranking Member Whitehouse, and committee members for
inviting me to speak today.
As of August, I am a faculty member at the University of Wisconsin-Madison in the Department
ofGeoscience. Prior to that, I was an Associate Professor at the University of Florida.
I am a geochemist and field geologist who conducts research on past climate and sea-level
change. The main focus of my research is the behavior of sea level and polar ice sheets during
past warm periods to better inform us about future sea-level rise. My research accomplishments
have been widely recognized, for example as a Fellow of the Geological Society of America, as a
Fulbright Scholar, and as a newly-minted MacArthur Fellow.
I am here today to offer you my expert opinion as a geologist and climate scientist on the scale of
the challenge we face from industrial greenhouse gas emissions and resulting human-caused
global warming.
The devastating impacts of climate change will vary by region: some will contend with worsened
wildfires, while others will grapple with intensified inland flooding or rainfall, inundation from
sea-level rise, or more intense, slower-moving hurricanes 1. This list may evoke personal
memories of extreme weather events from the past few years. That is because climate change is
already here and it is going to get worse before it can get better 2 .
All regions of the U.S. will experience higher temperatures. Consider Florida, where I have
lived for the past 9 years. Florida is home to l 0 of the 25 hottest cities in the U.S. Miami is the
hottest. In 2000, Miami had 24 days with a heat index at or above 105 °F, the official danger
level according to the National Weather Service 3 • By 2030, Miami is projected to experience
126 danger days a year-about l in 3 days-where crippling heat will make it dangerous for
people to be outdoors 4 .
Are voluntary reductions in industrial emissions enough to avoid such futures?

14•h National Climate Assessment, Vols. l & II, United States Global Change Research Program (USGCRP).
https://www.globalchange.gov/nca4
2
IPCC, 2018: Global Warming of l.5"C. An IPCC Special Report on the impacts of global warming of l.5°C above
pre-industrial levels and related global greenhouse gas emission pathways, in the context of strengthening the global
response to the threat of climate change, sustainable development, and efforts to eradicate poverty [MassonDelmotte, Y., P. Zhai, H.-0. Portner, D. Roberts, J. Skea, P.R. Shukla, A. Pirani, W. Moufouma-Okia, C. Pean, R.
Pidcock, S. Connors, J.B.R. Matthews, Y. Chen, X. Zhou, M.l. Gomis, E. Lonnoy, T. Maycock, M. Tignor, and T.
Waterfield (eds.)).
3
Hot temperatures combined with high humidity create dangerous conditions for humans. When the heat index
exceeds 104°F, the National Weather Service defines it as a dangerous day. The heat index is a combination of heat
and humidity 1 sometimes referred to as the "feels like" temperature, Under such conditions, sunstroke and heat
exhaustion are likely, and physical activity or being outside for long periods is risky, and can lead to heat stroke.
Dangerous heat days pose the greatest risk to the young and the elderly, and to those who don it have easy access to
air conditioning.
' Analysis by Climate Central (https://www.climatecentral.org/news/sizzling-summers-205 l 5#dangerdays).
Projections of the days each year above a threshold temperature are made assuming current emissions trends
continue and are based on a downscaled and bias-corrected ensemble of climate models known as CMJP5 (the same
models used in the lPCC).
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The answer is NO. They don't even come close. Voluntary reductions are but proverbial drops
in the bucket. Because of decades of relative inaction, the scale of the problem has grown and
time to act is rapidly shrinking (Figs. 1, 2.). Policy solutions must therefore be bold, moving us
rapidly towards net-zero emissions with the aid of stringent and integrated policy interventions
6
including putting a price on carbon 5· • Reductions don't happen in a vacuum. They are driven
by policy, which in tum drives innovation to meet new targets.
The scientific consensus tells us that we are on a tight timeline: by the year 2030, a little over 10
7
years from now, we must reach net-zero emissions to keep global climate at or below 1.5 °C •
The United States has a pivotal role in determining our future climate. Although China's
emissions have been growing and now exceed those of the U.S., the U.S. has contributed the
most in terms of total (cumulative) carbon dioxide emissions and our emissions of carbon
dioxide per person dwarf those of China by more than 2: I (Figs. 3, 4). Experience shows us that
the introduction of policy can be extremely effective, and drive rapid changes in emissions that
can translate to recovery from environmental degradation. An example of this is the
implementation of the Montreal Protocol, which was designed to phase out the production of
multiple substances that contribute to ozone depletion. Measurements reveal that the Antarctic
8
ozone hole is slowly healing, providing evidence that the Montreal Protocol is working .
As a geologist, with the perspective that deep time brings to this issue, I offer these four critical
insights:
(1) We are conducting an uncontrolled and unprecedented experiment here on planet Earth.
Our extensive knowledge of past climate change reveals that there is no other event in
Earth history that approaches the combined rate and magnitude of change that we are
causing, aside from cataclysmic events such as the massive asteroid impact that marked
the end of the Cretaceous. While Earth survived, the dinosaurs did not, nor did about
75% of all marine species 9 • Climate change is not about saving our planet, it is about
maintaining thriving ecosystems that support human civilization.
(2) While there are natural, stabilizing processes that draw down carbon dioxide levels
in the atmosphere, they are too slow-by several orders of magnitude-to keep up
10
with the rate at which we are pumping carbon dioxide into the atmosphere • It
would take many thousands of years to draw down the carbon dioxide that we have
already emitted.

5

!PCC, 2018: Global Warming of l.s"C.
International Monetary Fund (IMF) (2019) Fiscal Monitor: How to Mitigate Climate Change, Washington, D.C.,
October.
7
lbid.
8
Strahan, S.E. and Douglass, A.R. (2018) Decline in Antarctic Ozone Depletion and Lower Stratospheric Chlorine
Determined From Aura Microwave Limb Sounder Observations, Geophysical Research Letters, 45, 382-390.
9
Jablonski, D. (1995) Extinctions in the fossil record, in Extinction Rates (eds. Lawton, J. H. & May, R. M.), 25--44,
Oxford University Press, Oxford.
10
Archer, D., Eby, M., Brovkin, Y., Ridgewell, A., Cao, L., Mikolajewicz, U., Caldeira, K., Matsumoto, K.,
Munhoven, G., Montenegro, A., Tokos, K. (2009) Atmospheric lifetime of fossil fuel carbon dioxide, Annual
Review of Earth and Planetary Science, 37, 117-134.

6
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(3) Our actions today will impact the climate for millennia, a lesson drawn from studies
of geological changes 11 . The U.S. leads the world in cumulative carbon emissions 12 • The
faster we slash emissions, the less dangerous the outcomes. Committing to additional
fossil fuel infrastructure, conversely, locks in more dangerous impacts.
(4) Finally, the geologic record tells us that we can expect big impacts from what sound
like small perturbations. We are already witnessing the effects of climate change at just
over I °C and every fraction of a degree matters. For comparison, Earth was no more
than/our degrees °C (7 °F) colder during the peak of the last ice age, when ice sheets
more than a mile thick covered parts of North America and mammoths and mastodons
roamed present day Florida 13 . My own research tells us that increasing Earth's
temperature by as little as l °C could commit us to at least 6 meters-that's 20 feet-or
more sea-level rise 14 .

If we don't enact policies to reduce greenhouse gas emissions as the best available science
dictates, we are committing to a very expensive and dangerous future. Talking to Floridians on
the front lines of sea-level rise, I know they are deeply concerned about climate change 15 and
want to know what's being done.
During the recent global climate strike led by our youth, millions took to the streets telling usin no uncertain terms-that it is up to us to act now or we take their future from them. As a
mother, as a scientist, and as a citizen of the United States, I hear their call. I hope that you will
too.
Thank you.

"Clark, P.U., Shakun, J.D., Marcott, S.A., Mix, A.C., Eby, M., Kulp, S., Levermann, A., Milne, G.A., Pfister, P.L.,
Santer, B.D., Schrag, D.P., Solomon, S., Stocker, T.F., Strauss, B.H., Weaver, A.J., Winkelmann, R., Archer, D.,

Bard, E., Goldner, A., Lambeck, K., Pierrehumbert, R.T., Plattner, G-K. (2016) Consequences oftwenty-firstcentury policy for multi-millennial climate and sea-level change, Nature Climate Change, 6, 360-369.
12
Le Quere, C., et al. (2018) Global Carbon Budget, Earth System Science Data, 10, 1-54.
13 Shakun, J.D., Clark, P.U, He, F., Marcott, S.A., Mix, A.C., Liu, Z., Otto-Bliesner, B., Schmittner, A., Bard, E.
(2012) Global warming preceded by increasing carbon dioxide concentrations during the last deglaciation, Nature,
484, 49-54.
14 Dutton, A., Carlson, A.E., Long, A.J., Milne, G.A., Clark, P.U., DeConto, R., Horton, B.P., Rahmstorf, S.,
Raymo, M.E. (2015) Sea-level rise due to polar ice-sheet mass loss during past warm periods, Science, 349,
aaa4019.
15 https://climatecommunication.yale.edu/news-events/ahead-of-the-first-democratic-presidential-primary-debatenew-poll-shows-florida-voters-support-climate-action/ See linked pdf on polling data: "Florida Voters Support
Climate Action."
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Figure 1. Global emissions pathways from the IPCC SR 1.5 (2018). Note the sharp reduction in CO,
emissions required to limit global warming to 1.,5 °C. Figure reproduced from Fig. SPM.3a in the IPCC
Special Report on the impacts of global warming of 1.5 °C.

Carbon Dioxide Emission S~narios for 1.5 C of Wa~ing
90

j
5
I-

~
!!!.
iii
>
il

·I
~

80~
I

70.J
80
80

40
30

20.J'

I

10-l

o'

8N ~10i

o1

~2

0..hm~CarbonPJCjed•~20tavR11
1

1900

1920

11140

1960

1980

• I

I

2000

2020

2040

2080

2080

2100

Figure 2. Historical context of emissions (from the Global Carbon Project) superimposed upon the main
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panel of Fig. 1 (above). The data for the SSP2 scenario comes from the International Institute for Applied
Systems Analysis (I!ASA) database of scenarios for the Coupled Model Intercomparison Project
(CMIP6). Figure by Robert Rohde.
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Figure 3. The top four emitters in 2017 comprise 58% of global carbon dioxide emissions.
Source: Carbon Dioxide Information Analysis Center (CDIAC); Le Quere et al, 2018 (see
footnote #IO); Global Carbon Budget 2018. Figure from the Global Carbon Project: Global
Carbon Budget 2018.
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Figure 4. The top four emitters per capita of carbon dioxide emissions. Source: Carbon Dioxide
Information Analysis Center (CDIAC); Le Quere et al, 2018 (see footnote# IO); Global Carbon
Budget 2018. Figure from the Global Carbon Project: Global Carbon Budget 2018.
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Senator BRAUN. Thank you.
Mr. Wilson.
STATEMENT OF JOHN WILSON, VICE PRESIDENT AND DIRECTOR OF CORPORATE ENGAGEMENT, CALVERT RESEARCH
AND MANAGEMENT

Mr. WILSON. Chairman Braun, Ranking Member Whitehouse,
thank you for your invitation to speak before you today.
My name is John Wilson, and I am Vice President and Director
of Corporate Engagement for Calvert Research and Management.
Our firm sponsors one of the largest and most diversified families
of responsibly invested mutual funds. We seek to generate favorable investment returns by allocating capital consistent with financially material environmental, social, and governance issues and
through structured engagement with our portfolio companies.
Climate change is an urgent issue for us as fiduciaries because
investment returns depend on a robust and growing economy. The
U.S. Government’s Fourth National Climate Assessment makes
clear that unchecked climate change could reduce economic activity
in several U.S. sectors by hundreds of billions of dollars by the end
of the century. We believe our investment portfolios will be exposed
to these risks within the coming decades, well within a typical investment time horizon.
As one element of our overall investment analysis, we evaluate
the exposure of companies we invest in to the risk of climate
change. This assessment is consistent with well grounded empirical
evidence. A recent meta-analysis of 32 studies found a negative correlation between corporate carbon emissions and financial performance.
Many mainstream investors and companies now support action
on climate change. Three hundred and sixty investors with $36 trillion under management have committed to engage the top greenhouse gas emitting companies in dialogue about how they can drive
a transformation toward a clean energy economy and achieve the
goals of the Paris Agreement.
On the corporate side, nearly 7,000 companies worldwide now report on greenhouse gas emissions and mitigation strategies to the
Carbon Disclosure Project, the most comprehensive database of this
information in the world. According to CDP, the 215 largest global
companies alone report over $1 trillion of capital at risk from climate impacts, many of which may be felt in the next 5 years.
Among the many industries making commitments to transform
their business models, at least 17 U.S. utilities have pledged to cut
emissions by at least 80 percent by 2050, to the Chairman’s earlier
point. And all major automotive companies are investing heavily in
low or no carbon transportation alternatives, and committing to expand their line up of electric powered vehicles.
Despite the efforts being made on all sides, consensus is emerging among both investment professionals and corporate executives
that voluntary efforts will not be enough. Business incentives are
misaligned because those responsible for the emission of greenhouse gases do not bear the costs of climate related harms such as
extreme weather events, drought, or sea level rise. Instead, those
costs are borne by the entire market.
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For this reason, a coalition of 515 institutional investors with $35
trillion under management urged world governments to enact enabling policy to meet the goals of the Paris Agreement, in part by
helping to accelerate sound business investments in climate mitigation. A clear policy signal, such as a carbon price, would allow investors to better quantify the economic implications of climate
change on investment decisions.
For companies, it would help to overcome the pressures of shorttermism, which sometimes hampers long term innovation. We observe, for example, that a mix of subsidies and requirements has
helped to incentivize research and development that has rapidly reduced the cost of wind and solar energy over the last several years.
Both corporations and investors can and should make important
contributions to the public dialogue about climate change policy.
We are concerned, however, that some companies have failed to
align their public policy engagements with their long term business
strategies to invest in climate solutions. In response, 200 investors
with $6.5 trillion under management forwarded a letter to company
CEOs calling on them to harmonize their lobbying activities with
the goals of the Paris Agreement.
This letter asks companies to develop governance procedures to
ensure consistency between long term business strategy and public
policy engagement, including both direct engagement as well as
lobbying by intermediaries, such as trade associations and social
welfare organizations.
We are pleased that some of these third parties have recently expressed support for action on climate change, and encourage them
to back up their words with substantive action consistent with the
scale of the economic challenge that we face.
Most concerning to us as investors is the lack of U.S. leadership
in climate policy. Rather than supporting investors’ and companies’
efforts to make economically rational long term investment decisions, the Federal Government is moving in the opposite direction,
first by initiating steps to withdraw from the Paris Agreement, and
most recently by seeking to block States’ efforts to address the
issue.
A failure of the U.S. to address climate change could impact U.S.
competitiveness relative to countries that are supporting the next
generation of technology and solutions. Investors and companies
across the globe are collaborating with the public sector to address
the risks that greenhouse gases pose to portfolios and long term
business investment. The absence of U.S. Government leadership
from this partnership ensures that these technologies and solutions
will arise elsewhere.
We urge the Committee to support legislation that will allow us
to rapidly scale investments in climate change mitigation, and I
would like to thank the Committee for allowing me the opportunity
to share my perspectives on these important topics.
Thank you.
[The prepared statement of Mr. Wilson follows:]
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John Wilson
Vice President, Director of Corporate Engagement, Calvert Research and
Management

John Wilson is a vice president and director of corporate engagement for Calvert
Research and Management, a wholly owned subsidiary of Eaton Vance Management
that specializes in responsible and sustainable investing across global capital markets.
He leads the design and execution of Calvert's corporate engagement and shareholder
activism strategy. John is responsible for overseeing Calvert's systematic, top-down
monitoring and bottom-up research approaches to identify issuers where dialogue in
critical environmental, social and governance (ESG) topics could help improve longterm corporate value and/or environmental or societal outcomes. He manages a team of
engagement specialists who monitor issues for engagement opportunities, develop the
business case for change in conjunction with Calvert's ESG research analysts,
participate in investor coalitions and manage Calvert's custom proxy voting guidelines.
He joined Calvert Research and Management in 2019.
John began his career in the investment management industry in 1997. Before joining
Calvert Research and Management, he was a head of governance and research at
Cornerstone Capital Group. Prior experience includes serving as director of corporate
governance at TIAA-CREF and as director of socially responsible investing at Christian
Brothers Investment Services. Inc.
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John earned a B.A. in English from Georgetown University, an MBA in finance from
Columbia University Business School and an MIA in economic and political
development from Columbia University School of International and Public Affairs.
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Testimony of
John K.S. Wilson
Vice President, Director of Corporate Engagement
Calvert Research and Management
The Senate Committee on Environment and Public Works Subcommittee on Clean Air and Nuclear
Safety

"Reducing Emissions While Driving Economic Growth: Industry-led Initiatives."

October 17, 2019
9:30AM

Chairman Braun, Ranking Member Whitehouse, and Members of the Committee, thank you for the
invitation to testify before you today. My name is John Wilson and I am Vice President, Director of
Corporate Engagement at Calvert Research and Management, an investment management firm based in
Washington, DC that invests across global capital markets. Calvert is a subsidiary of Eaton Vance
Management, a leading global asset manager based in Boston.
Our firm sponsors one of the largest and most diversified families of responsibly invested mutual funds,
encompassing active and passively managed equity, fixed income, alternative and multi-asset strategies.
As of September 30, 2019 across our portfolios, we held more than 5800 securities from over 5000
issuers in developed and emerging markets. We seek to generate favorable investment returns for our
clients by allocating capital consistent with financially material environmental, social and governance
issues and through structured engagement with portfolio companies.
Climate change is an urgent issue for us as fiduciaries because investment returns generally depend on a
robust and growing economy. The U.S. Government's Fourth National Climate Assessment makes clear
that unchecked climate change could reduce economic activity in each of several U.S. sectors by
hundreds of billions of dollars by the end of the century.' In emerging markets, a lack of resources
available for adaptation to changes in the physical environment may exacerbate the risk of economic
disruption from civil conflict and mass migration in addition to the costs associated with physical
changes to the natural environment. We believe our investment portfolios will be exposed to these
risks within the coming decades-well within a typical investment time horizon.
Our approach to managing exposure to the risks of climate change includes an evaluation of the climate
policies and performance of the companies we invest in as one element of our overall investment
analysis. This assessment is well-grounded in the empirical evidence. A recent meta-analysis of 32
studies found negative correlation between carbon emissions and financial performance'. This stands
to reason - in many industries where these issues are material, lower greenhouse gas emissions
correlate with more efficient operations, forward thinking product strategy, and better engagement of
employees, many of whom care deeply about this issue.
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Calvert first identified climate change as a financially material investment risk as early as the 1990s,
when the scientific consensus on climate change was taking shape. We began to engage with
corporations with the express objective of improving enterprise value through better management of
climate-related risks. At that time, only a few investors had identified climate change as a major
concern, and many companies were expressing reluctance to accept the reality of human-caused
climate change.
Today, support for action on climate has become a mainstream position for investors and companies.
350 investors with $36 trillion under management have joined the Climate Action 100+, a five year
initiative to engage the top greenhouse gas emitting companies in dialogue about how they can drive a
transformation toward a clean-energy economy and achieve the goals ofthe Paris Agreement.
Increasing numbers of investors are seeking opportunities to invest directly in climate solutions, such as
through a mechanism called "green bonds," or fixed income securities that allow investment into
projects with positive environmental benefits. The green bond market has grown from $37 billion in
issuances in 2014 to $158 billion in 2018, a sign of rapidly growing investor interest in this area.'
On the corporate side, nearly 7000 companies world-wide now report on carbon emissions and
mitigation strategies to the Carbon Disclosure Project (CDP), the most comprehensive database of this
information in the world.' According to CDP, the 215 largest global companies alone report over $1
trillion of capital at risk from climate impacts, many of which may be realized in the next five years. 5
A newer reporting standard that emphasizes forward looking strategic reporting, promulgated by the
Task Force on Climate-related Financial Disclosures, now has over 700 supporters with assets of $118
trillion under management, including private sector, public sector, and central bank supporters.
545 global companies have joined The Science Based Targets Initiative, a joint program of CDP and the
United Nations Global Compact, and have agreed to set goals for reducing greenhouse gas emissions.
Some examples of industries making commitments to major transformations of their business models
include: At least 17 U.S. utilities have pledged to cut emissions by 80% or to provide 100% carbon-free
energy by 2050; all major automotive companies are investing heavily in low-or no-carbon
transportation and committing to expand their lineup of electric powered vehicles; and technology
companies are dramatically reducing greenhouse gas emissions, primarily by powering their data
centers with renewable energy.
Despite the efforts being made on all sides, we find a clear consensus among both investment
professionals and corporate executives that voluntary efforts will not be enough.
At the moment, business incentives are misaligned because those responsible for the emission of
greenhouse gases do not bear the costs of climate-related harms such as extreme weather events,
drought, and sea level rise. Instead, these costs are borne by us all.
For this reason, many investors support policies such as a carbon tax to better align the real costs of
climate change with those parties responsible for the emission of greenhouse gases. A coalition of 515
3
https://www.climatebonds.net/ma rket/explain ing-green-bonds
' https://www. cdp. net/en/research/ glo ba I-reports/ gl oba I-climate-ch an ge-repo rt· 2O18
5
https://www. cd p. net/ en/ articles/media/worlds-biggest-com pan ies-f ac e-1-tril Ii on-i n-cli mate-<:h a ng e-ri sks
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institutional investors with $35 trillion under management have promulgated a The Global Investor
Statement on Climate Change urging world governments to enact enabling policy to meet the goals of
the Paris Agreement, in part by helping to accelerate sound business investments into the energy
transition.'
A clear policy signal would allow investors to better quantify the economic implications of climate
change on investments and more efficiently allocate capital to investments suitable for the low-carbon
economy. For companies, policy clarity would help to overcome the pressures of short-termism that
sometimes hamper long-term innovations. We observe, for example, that a mix of subsidies and
requirements has helped to incentivize the research and development that has rapidly brought the price
of wind and solar energy down, and improved access to clean and renewable sources of energy.
Both corporations and investors can make important contributions to the public dialogue about climate
change policy. We are concerned that some companies have failed to align their public policy
engagements with their long-term business strategies to invest in climate solutions. In response, Calvert
and 200 other investors with $6.5 trillion under management forwarded a letter to company CEOs
calling on them to harmonize their lobbying activities with the goals of the Paris Agreement.
The letter asks companies to develop governance procedures to ensure consistency between long-term
business strategy and public policy engagement, including both direct engagement as well as lobbying
by intermediaries such as trade associations and social welfare organizations. We are pleased that
some of these third parties have recently expressed increased support for action on climate change.
Yet, we are concerned that continued resistance to progress may undermine their own members'
investments in climate solutions and destroy shareholder value in the long run.
Even more concerning than the inconsistency in industry positioning, though, is the lack of leadership in
U.S. climate policy. Rather than supporting investors and companies' efforts to make economically
rational long-term investment decisions, the federal government is moving in the opposite direction first by initiating steps to withdraw from the Paris Agreement, and more recently by seeking to block
states' efforts to address the issue.
A failure of the U.S. to address climate issues could impact U.S. competitiveness with countries that are
supporting research, development and dissemination of the next generation of technologies and
solutions. Investors and companies across the globe are collaborating with the public sector to address
the risk that carbon poses to portfolios and long term business investment. The absence of the U.S.
government leadership from this partnership ensures that these technologies and solutions will arise
elsewhere.
We urge this Committee to support legislation that will allow key economic actors to rapidly scale
existing efforts to address the significant risks posed by climate change.
I would like to again thank the Committee for allowing me the opportunity to share my perspectives on
these important topics. My sincere hope is that this forum provides an opportunity for constructive
dialogue on how to ensure that the capital markets have the best information and incentives to manage
the uncertainties related to climate change. Inaction threatens not only to hinder portfolio returns but
also to undermine economic growth and broad prosperity.
6

http ://th ei nvesto rag end a. org/ wp-conte nt/ upload s/2 019 /09 / 190916-G ISG CC ·for-UN CAS. pdf

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00113

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.094

3

110
The Senate Committee on Environment and Public Works Subcommittee on Clean Air and Nuclear
Safety
"Reducing Emissions While Driving Economic Growth: Industry-led Initiatives"
October 17, 2019

Responses to Questions for the Record from Chairman Braun
1.

Mr. Wilson, you note in your testimony that your firm first included climate as a material
investment risk in the 1990s. In your view, is your model of pressuring companies ta pursue
sustainable policies through capital markets an efficient way ta ensure that companies are
making the best investments with available capital?

Calvert Research and Management ('Calvert") engages in dialogue with companies on material
environmental, social and governance issues that have the potential to affect the financial performance
of the company to better support long-term value creation for our investors. We prioritize those
companies where we are concerned that environmental, social and governance ("ESG")
underperformance could be creating a long term risk to shareholder value.
We strive to establish respectful and productive relationships with companies to resolve conflicts and
promote best practices. Shareholders can be particularly credible because they bring an independent
and objective perspective to ESG dialogue, while their interests are aligned with those of companies. In
our experience, collaborations with shareholders to develop sustainability policies can often lead to
companies adopting a longer term approach to strategic planning, operations, and human capital
management that addresses key sustainability concerns.
Research shows that companies that incorporate financially material stakeholder concerns into strategic
planning are likely to outperform companies that ignore these considerations over the full business
cycle. 1 Nevertheless, market pressures to produce short term results often induce corporations to
ignore these longer term concerns in their business planning, creating risk for value destruction and lost
potential opportunities for growth.
An example of academic research demonstrating the benefits of shareholder engagement on climate
change is Shareholder Activism and Firms' Voluntary Disclosure of Climate Change Risk by Caroline
Flammer, Michael W. Toffel and Kala Viswanathan, Harvard Business School Working paper 20-049,
October 2019.

Khan, Mozaffar N., George Serafeim, and Aaron Yoon. "Corporate Sustainability: First Evidence on Materiality."
Harvard Business School Working Paper, No. 15-073, March 2015 Available at: http://nrs.harvard.edu.L!!m.:
3:HUL.lns\Repos:14369106; Clark, Gordon l., Feiner, Andreas and Viehs, Michael, "From the Stockholder to the
Stakeholder: How Sustainability Can Drive Financial Outperformance" (March 5, 2015). Available at SSRN:
https://ssrn.com/abstract=2508281 or http://dx.doi.org/10.2139/ssrn.2508281
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2.

Over the past couple of years, we have seen a change in the way that companies have
approached the issue of environmental protection. What are the reasons underlying this shift
in corporate strategy?

There has been a growing understanding among the public, investors and corporate managers of the
ways in which corporate inattention to ESG issues can harm companies and the wider economy.
Companies do not operate in isolation but exist within a multifaceted economic system that is exposed
to, and influenced by, an evolving set of environmental and social risks that impact a firm's chance of
success. Numerous academic studies have shown that companies better prepared to anticipate and
manage these risks are also better prepared to drive shareholder value and stronger financial
performance. A recent meta-study that aggregated the results of 2,200 studies on the topic concluded
that the vast majority found positive correlations between corporate financial performance and ESG
considerations that are financially material to that business. 2 Associated financial benefits included
lower costs of capital, improved operating performance, and stronger free cash flow.

Over the last several years leading companies have developed successful models to add value through
management of sustainability issues. Previously, many companies assumed that sustainability policies
would impose additional costs to companies unconnected to financial results. However, as some
companies demonstrated the value of these policies, others followed suit. For example, as companies
have experienced the cost benefits of increasing efficiency in the use of natural resources, other
companies developed systems to allow them to track and manage these resources as well. Eventually,
these practices become part of standard operating procedures for all companies.
Finally, the increasing adoption of ESG policies by the financial industry and large asset owners such as
pension plans creates an incentive for companies to enact environmental policies as a means of
improving their access to capital. Dialogue between shareholders and companies has helped to raise
awareness among corporate managers about the expectations of investors and the wider public about
the appropriate management of these issues.

3. As your organization evaluates environmental policies, haw do you consider the impacts those
policies may have an competition and industry consolidation 7
As a manager of investment portfolios, Calvert has an interest in maintaining a competitive marketplace.
We believe that greater attention to financially material ESG issues may help to improve the quality of
competition in the marketplace.
The demand among workers, consumers and investors for greater corporate sustainability may drive
innovation, as companies seek to respond to evolving societal expectations. In such an environment,
responsiveness to social and environmental issues that are core to company strategy can be a
competitive advantage for new entrants, or more adaptable industry players, against incumbents who
may be slower to react to societal trends. For example, consumer demand for healthy and sustainable
foods has created opportunities for new companies to capture this market, while some longstanding
incumbents may struggle to adapt product lines, supply chains, and brands not well adapted to
sustainability concerns.
2

Gunnar Friede & Timo Busch., "ESG and Financial Performance: Aggregated evidence from more than 2000 emplrical studies,"
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Senator BRAUN. Thank you.
I am going to start with the questions, and I would like to address the first one to Dr. Dutton.
I really do believe that the dynamic we are facing is significant.
I think—Senator Whitehouse and I have talked about modeling
that is out there, that is going to give believability to where you
don’t—it is going to be hard for any of us to react to something
where the world is going to end in 12 to 15 years. We are already
beyond the point of redemption, I am going to guess, if that happens.
I think to make this sellable to the American public—we all
know that sea levels will rise over time. I think you referred to 6
meters, over what period of time? When do you expect that?
Ms. DUTTON. Great question. So my research, a lot of it has focused on looking at past warm periods, trying to understand how
much the ice sheets melted and then how quickly that happened,
which is what you are asking there.
Senator BRAUN. Yes.
Ms. DUTTON. So that 6 meters, or 20 feet, will not happen in
your lifetime or mine. But the problem is, we don’t know the full
answer to that question yet. And that is in part because we have
never been around to witness dynamic retreat of Greenland and
Antarctica of the type that is starting to happen now. So we don’t
know all of the physics involved in that ice sheet retreat. And that
is the largest uncertainty when we look at sea level projections into
the future.
However, having said that, we are certain that sea level is rising.
So that uncertainty about exactly how quick shouldn’t really be the
focus of the issue. Yesterday in the Miami Herald, they reported
that the northern part of Key Largo has now been underwater, a
neighborhood, for more than 40 days in a row. And they are in
about a foot of water.
Right now, tides up and down the U.S. east coast from New York
to Miami are running about a foot to a foot and a half higher than
predicted. It is not just because of sea level rise, but additional impacts of swell, and when you get intense rainfall, there is no place
for it to go.
So these effects will in fact happen sooner than most people
think they will.
Senator BRAUN. What would be the next two or three biggest
general impacts? We all know sea level, because we hear that all
the time. Can you graphically give us what you think the next two
or three biggest differences would be in terms of how it is going to
impact everyday life?
Ms. DUTTON. Right. Well, there are a myriad of ways. As you
know, there is a domino effect as well.
But one thing I have been focusing on recently when I give public talks is just the heat, which came up in my testimony today. So
if you have experienced heat of 105 degrees, it is crippling. Even
though I work most of the day indoors, and I go outside just to
walk to my car, it feels miserable, right? You can’t do much outside
then.
So heat, there is a limit of the heat that we can tolerate as humans and still perform as we expect to. So heat is a big one.
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Another one is the wildfires that we are now seeing play out
across the western U.S. The area of those wildfires is growing, and
a lot of it is attributable to climate change.
And hurricanes are more intense; slower moving hurricanes are
going to be big contenders.
Part of the reasons I highlight these wildfires and hurricanes,
they require huge responses in terms of Federal disaster management. And the rapid intensification that we have seen in some of
these hurricanes, which is a trend that should increase with increasing temperatures, makes it very difficult from an emergency
response perspective.
Senator BRAUN. One final question on the subject of what might
happen. Does climate change in any fashion have an effect that
would not be catastrophic? In other words, in places where, just to
get it out there, I would like to hear, or is it just universally going
to be destructive and bad?
Ms. DUTTON. So you may argue that some people, it might benefit them. So maybe you can grow apples farther north or something like that. The problem is, the rate at which the temperatures
are changing and these zones are migrating northward are too fast
for us to keep up in terms of infrastructure.
We have developed and built things based on the climate of that
region. To expect farmers to say, oh, well, instead of planting this,
now I am just going to completely change and do something different, we just can’t adapt that quickly. And that rate of change is
really the biggest challenge.
Senator BRAUN. Thank you.
I am going to go to Senator Whitehouse here in a moment.
But I think the thing I grapple with mostly is how we marshal
the resources, especially in the context of a place that is not functioning here well currently, with trillion-dollar deficits, when you
look at what the cost would be. So there is going to be a lot of practicality that is going to have to be applied, in how you start the
correction.
That is why I think that the more accurately we can have models
that we can trust would be kind of the selling tool to take this in
a broader way, not only here, but to convince industry and emitters
across the board that it is happening, and to make it realistic on
the other side of how we marshal the resources to combat it.
Senator Whitehouse.
Senator WHITEHOUSE. Thank you very much, Chairman, and
thank you again for this hearing.
Let me start by asking Mr. Durbin and Mr. Macchiarola whether
your trade associations ordinarily develop policy positions based on
the consensus position of your member companies.
Mr. DURBIN. Yes, we strive for consensus with the members to
reach a policy position.
Senator WHITEHOUSE. Mr. Macchiarola.
Mr. MACCHIAROLA. Yes, Senator, policy establishment at API is
largely based on the consensus based approach, as well as principle
based approach, reflecting the views of the broad membership of
the association.
Senator WHITEHOUSE. So, Mr. Durbin, let me follow up a little
bit more in detail about the Chamber.
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As I understand it, the Chamber has several dozen policy committees. And your member companies can pay extra to sit on those
policy committees, is that correct?
Mr. DURBIN. Well, the policy committees, there are various affiliates, including the Global Energy Institute that I lead, where members can pay to be a part of that group. But the broad policies of
the U.S. Chamber are set by the board of directors of the broad
U.S. Chamber.
Senator WHITEHOUSE. Is there a policy committee on environment and energy?
Mr. DURBIN. There are two separate committees that are open to
the broad membership; again, every member, one on energy and
agriculture, the other on environment and air. Just had a call with
them yesterday. Yes, those committees do exist.
Senator WHITEHOUSE. If there is a call that goes out to the members of those committees, do you contact every single member of
the Chamber? Or is there some way in which companies have identified their interest in that committee, and you have a list?
Mr. DURBIN. Exactly. They opt in.
Senator WHITEHOUSE. And do they compensate the Chamber in
any way for the right to opt in?
Mr. DURBIN. Not beyond their membership.
Senator WHITEHOUSE. It is a function of their regular dues?
Mr. DURBIN. Indeed.
Senator WHITEHOUSE. Can you tell me which companies—this
probably should be a question for the record—the two committees
that you mentioned, can you tell me which companies sit on them?
Mr. DURBIN. Certainly, I will take that as a question for the
record.
Senator WHITEHOUSE. Great. I don’t expect you to have that off
the top of your head.
Do you know how much the companies on those two policy committees contributed to the Chamber, let’s say, in 2018, to the
Chamber and its affiliates?
Mr. DURBIN. I don’t. I can look into that, and not every company
pays the same amount.
Senator WHITEHOUSE. We will make that a question for the
record then, also.
Do you know how much in total fossil fuel industry companies
and allied organizations contributed to the Chamber in 2018?
Mr. DURBIN. Again, I will get back to you on that.
Senator WHITEHOUSE. OK, we will make that a question for the
record, too.
Do you know if the Chamber and its affiliates take money from
non-corporate sources of funding, such as political advocacy groups?
Mr. DURBIN. Not to my knowledge. And I promise I won’t play
this line too frequently today, but yesterday was—now there are 6
weeks. So I would be happy to get back to you, like so many of
those, I would be happy to get back to you on a question for the
record.
Senator WHITEHOUSE. OK, we will follow up.
Do you know if Marathon Petroleum is a member of either of the
two policy committees that you mentioned?
Mr. DURBIN. I believe they participate.
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Senator WHITEHOUSE. In both?
Mr. DURBIN. I don’t know.
Senator WHITEHOUSE. OK. So a lot of this is going to end up as
questions for the record, and I appreciate that you are newer there,
and that some of these are specific questions that you shouldn’t be
expected to know the answer to off the top of your head. So turning
them into questions for the record is fine with me.
Do you know much ExxonMobil contributed to the Chamber and
its affiliates in 2018?
Mr. DURBIN. I do not. I will get that.
Senator WHITEHOUSE. Ok. Can you tell me what Chamber member companies were consulted by the Chamber about the Chamber’s decision to sue EPA to block the Clean Power Plan?
Mr. DURBIN. Again, I can get back to you on the process that was
used to determine that.
Senator WHITEHOUSE. I have the question with respect to the
Chamber’s decision to sue EPA to block the Clean Power Plan, the
same question regarding the Chamber’s decision to intervene in
litigation to support the Trump so called ACE rule, the replacement for the Clean Power Plan. And third, the Chamber’s decision
to fund a study critical of the Paris Agreement that has since been
widely debunked. So that is a QFR, I guess, times three.
Mr. DURBIN. OK.
Senator WHITEHOUSE. So my time has expired for this round of
questioning, and I will yield back. My apologies for going over a
few seconds.
Senator BRAUN. Thank you. It looks like we are going to have
plenty of time to ask questions, aren’t we? Good.
[Laughter.]
Senator BRAUN. One of the vexing issues of what we are dealing
with is that there has been great progress made here in our own
country. I do remember vividly when the Cuyahoga River caught
on fire. I couldn’t believe that could even happen. I know that in
even a local river, the White River, borders the northern edge of
our county. Never, 20, 25 years ago, would we have fished in it, let
alone eat the fish. Now I routinely see eagles along it. And we do
fish, and eat the fish.
So in places, we have made great strides. I really think it is important that I think we are leading the way, but we were the largest emitters. I guess the only good news is internationally, we have
been eclipsed by China.
So I don’t want to get, and I am really worried about how we get
the rest of the world to see the light when coal facilities are still
being built, and it doesn’t seem like that same trajectory is necessarily occurring.
Mr. Wilkinson, I want to ask you, because I heard when it comes
to something like beef production, did I hear correctly that the
methods used elsewhere would emit—what was the quantity more
in terms of greenhouse gases?
Mr. WILKINSON. Ten to 50 percent, or 50 times more than us.
Senator BRAUN. That is what I thought I heard you say. That is
unbelievable in terms of how the methodologies could be that different. I think where beef production in the U.S., you said, was 2
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percent of emissions, is that within the country, or is that across
the world?
Mr. WILKINSON. No, that is within the country.
Senator BRAUN. OK. And then, what is it in terms of beef production across the world? Assuming if we are much better, where
would it stack up in terms of what that particularity would be generating across the world? Do you know that?
Mr. WILKINSON. Depending upon the metrics that you use to
measure that, it is anywhere from 3 to 5 percent across the world.
We are statistically lower than that because, frankly, we are more
efficient. The example I can give you with that is back in the
1970s, we had a third more cows. And yet we produce the same
amount of beef today with a third less cows.
Senator BRAUN. Better feed conversion.
Mr. WILKINSON. Better feed conversion, better genetics. Our producers are—that is their life blood. They want to improve all of
those traits.
Senator BRAUN. And could you cite a couple of the methods? I
was a turkey farmer for 32 years. I know all the advances that
were made, better feed conversion. Of course, that lowers your footprint.
What has happened in the cattle industry? I think that is one of
the things that has been thrown out there in kind of a figurative
way as being a part of the problem. I am glad you pointed out what
that is percentage wise here and across the globe.
Talk about a couple or three things that have really made a difference over the last decade.
Mr. WILKINSON. Well, in my lifetime, the biggest one I can point
to right off the top is rotational grazing, intensive grazing. When
I started out in the industry, when my brother started out in the
beef business, we didn’t do rotational grazing. It seemed counterintuitive, the fact that we would put our cow herd on a confined
area and let them graze that area more intensely. We just let them
generally run over the tract of land.
Now we specifically have those areas fenced off, and we rotate
them in and out of those various paddocks. As a result of that—
and again, it is logic, I guess, when you examine it after this many
years—as a result of that, the cattle eat down the grass, the root
system goes down deeper into the soil, and more carbon is sequestered.
Another one is distiller’s grain. That is a great example of—it
causes us to use less corn, and it is a byproduct. But it has improved the efficiency of the animals.
And I have to end up saying for the seed stock producers that
we represent that the genetics of the animals, that the seed stock,
if you looked at what was a champion bull in 1950 in the Angus
breed, it is going to be about this high. I mean, that animal is now
bigger in stature; it can put more pounds on more efficiently. So
our seed stock producers are doing a wonderful job.
Senator BRAUN. It begs the question—and give me a quick answer here—why has not the rest of the world copied what we have
done here, if you are assuming that we still need beef production?
Why haven’t those techniques been used across that other 3 percent that maybe totals 5? It seems like we could get emissions from
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beef production almost down to 3 percent in total if others would
copy the methodology.
Mr. WILKINSON. Well, Senator, the first one I am going to have
to point out is India. They have an affinity to not want to eat beef.
So there is a bit of a problem there.
But if you look at Australia, Brazil, two of our biggest competitors, our geography gives us a competitive advantage over those
areas. We are not having to deforest, cut down forests, to increase
our grazing capabilities. We have natural prairies and forests
where we can graze at. We can take out the fire load out of our
forests rather than cut them down.
Senator BRAUN. So it gives us a comparative advantage.
Mr. WILKINSON. Yes, it does give us some advantage.
Senator BRAUN. Thank you.
Senator Whitehouse.
Senator WHITEHOUSE. Thank you again, Chairman.
Mr. Durbin, I will follow up with two questions on our previous
line of questioning. Am I correct that there are different membership levels in the U.S. Chamber of Commerce, Signature, Advantage, Elite, and C100?
Mr. DURBIN. There are different levels.
Senator WHITEHOUSE. And am I correct that your Web site shows
that the option to serve on these policy committees is for those who
subscribe to the Elite and C100 higher membership levels?
Mr. DURBIN. Again, let me get back to you on that question.
Senator WHITEHOUSE. OK. Let me put the Web page into the
record as an exhibit so it is clear what I have been talking about.
[The referenced information follows:]

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00121

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

118
10116/2019

Membership! U.S. Cnarr.ber of Commerce

Learn
more

Benefits
Free Enterprise.com with permissions to
repurpose articles

Washington Fly-In Briefing Program
Complimentary membership for your small
businesses through the federation Partnership

Program
Members-only content on U.S. Chamber Small
Business Nation
Member rate to attend Jnstitute far Organization

Management registration (S450 savings)
Discounted rates to attend U.S. Chamber events,
including America's Small Business Summit

v
v

..

v

••

v
v
v

v
v
v

•

v

v
v

Official U.S. Chamber Webstlcker
Discounts from FedEx

"
v
\;''

Reports and studies published by U.S. Chamber
policy experts

.,

Premier Investor Discount to attend Institute for
Qrganization Management

Complimentary or discounted entry fees to

v
v
v
v
v
v

v
v
v
v

v
v
v
v

v
v

v

v

President's Update, the monthly letter to the
board of directors (Valued at 510,000)

v

..,,.

Direct access to the most sought-after leaders at

y

y

y

y

exclusive policy events and conferences.

(e.g., Chamber Federation Advocacy and
Growth Canferences)

the U.S. Chamber

An opportunity to serve on one of more than 30
U.S. Chamber policy committees

Committee members help define Chamber positions
meetings, mailings, and surveys.

by providing their vtews on key issues through

Association Committee of 100 ((100). lnvitatton-

only,

https://\1/W\v,uscharnber,com/membersl<'lsSociationsimembership

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00122

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.097

VerDate Aug 31 2005

1,1

119
Senator WHITEHOUSE. Just today, the Chamber scorecarded the
Senate resolution to disapprove the Trump ACE rule. My information is that the so called ACE rule requires zero emissions from
natural gas. And further, that from coal, while it encourages certain efficiency improvements, it offsets those with opportunities for
increased generation and could actually increase emissions.
So again, you guys just put this out today, neither you nor I have
had a chance to review it. But I would like to ask you, the Chamber, for the record, to respond to how it is that the Chamber is willing to support a rule designed to reduce carbon emissions that actually doesn’t reduce carbon emissions, and appears to have been
a product of the fossil fuel industry’s work.
I don’t want to sandbag you with that, because I didn’t get it
until just now myself. So we will leave that as a question for the
record.
Mr. Macchiarola, let me ask you a little bit about API. In my experience, ordinarily, trade associations set their membership dues
with some correlation to the member corporations’ revenues or
profits. Is that the way API operates?
Mr. MACCHIAROLA. Thank you for your question, Senator. API
generally sets its dues structure on the basis of production on the
upstream side, throughput on the downstream side.
Senator WHITEHOUSE. So bigger companies should be expected to
pay more.
Mr. MACCHIAROLA. Larger producing companies within the
United States would be expected to pay more, that is correct.
Senator WHITEHOUSE. OK. You—API, I mean—supported the
Trump proposal to scrap the rules regarding methane emissions at
oil and gas facilities. Is that correct?
Mr. MACCHIAROLA. API supports the current methane rule in
place in 2011 and 2016. We support the——
Senator WHITEHOUSE. The August proposal by EPA, you publicly
support it, correct?
Mr. MACCHIAROLA. Correct.
Senator WHITEHOUSE. At the same time, ExxonMobil and BP and
Shell publicly criticized that proposal. Based on the way in which
you have said you calculate your dues, I would expect that
ExxonMobil and BP and Shell would be three of API’s biggest contributors, correct?
Mr. MACCHIAROLA. That is correct, Senator.
Senator WHITEHOUSE. I am interested in how API took this position, just to use this as one example, contrary to the public positions of three of its largest members. Can I ask you just to frame
this out, how much money ExxonMobil, BP, and Shell gave to API
for 2018?
Mr. MACCHIAROLA. Senator, with respect to the specific question
regarding membership dues, I don’t know the answer to that. So
I will have to get back to you for the record.
Senator WHITEHOUSE. Not a problem. That is not a problem at
all.
Mr. MACCHIAROLA. With respect to the consideration of support
or opposition to a specific rulemaking, as you referred in your previous question, Senator, we are a consensus based organization
that takes into account the views of the broad spectrum of the
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membership, and work very hard to represent the industry and not
one individual member, regardless of the size of the member.
Senator WHITEHOUSE. Let me add to the QFR question you are
taking back also Marathon Petroleum, in addition to the three companies I named, in terms of what their contributions were to API
during or for 2018.
The reason I am asking these questions—may I extend it another
minute? The reason I am asking these questions is because Exxon
and BP and Shell have taken a number of public positions that are
contrary to positions that API then comes and pushes in Congress.
The most significant of them is that Exxon, BP, and Shell all publicly say they support a price on carbon.
So my question to you is, can you share with us any sincere effort by ExxonMobil, BP, and Shell to support carbon pricing within
your organization or to have you reflect their views in opposing the
methane rule? What I am trying to get at is the extent to which
Exxon, BP, and Shell are just basically greenwashing themselves
with public statements while leaving you to do the dirty work of
opposing things they claim to support.
So I don’t know what information you can give me along those
lines, but that is where this line of questioning is trying to get. I
see very big companies that presumably contribute very significantly to your organization that seem to be economic winners from
things you do that they claim not to support. And that is the discrepancy that concerns me here.
Mr. MACCHIAROLA. Senator, it doesn’t—so that is not unusual for
trade associations, first off. And second, it doesn’t fall on that side
of the ledger every time. For example, I look at the issue of CAFE
standards, we had member companies who have positions that
would be more against your position on CAFE closer to the position
of the Trump administration. And our association actually did not
take that position.
So again, to your earlier point, sir, we are a consensus based,
principle based organization. We are not an organization that is
dictated by one member view. We wouldn’t last as a trade association that long, because we don’t represent one member, we represent the broad spectrum of the industry.
I appreciate the point, Senator.
Senator WHITEHOUSE. I’ve gone well over my time, and I will just
make a question for the record to see whatever documents you
have that document that Exxon, BP, or Shell actually pursued
their concerns within your organization as opposed to saying one
thing to the public and using your organization to do the opposite.
I will follow that up with the question for the record.
Mr. MACCHIAROLA. Senator, to the extent those materials are not
proprietary, I am happy to share anything I can to shed some light
on a pretty robust policy discussion that again, wants to end up
with an outcome that reflects the broad view of the industry, not
the view of a specific member. But thank you.
Senator WHITEHOUSE. Thank you, I appreciate it.
Thank you, Chairman Braun. I apologize for going 3 minutes
over.
Senator BRAUN. Senator Carper.
Senator CARPER. I was happy to yield my 3 minutes.
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Welcome, one and all, to this hearing. Ironically, this kind of
hearing is a timely hearing, it comes on the heels of a weekend,
a weekend that I spent in Aspen, at the Aspen Institute Seminar
where we had Democrats and Republican House members and a
couple of Senators. And we had folks from a couple auto companies
and people from all different walks of life and businesses who have
an interest in these issues.
In fact, the intersection, if you will, of how do we get cleaner air,
cleaner water, address climate change, and create economic opportunity. I am one of those people who believe it is possible to do
both. In fact, it is necessary for us to do both.
I am a retired Navy captain, a P–3 aircraft mission commander,
Vietnam veteran. Tomorrow morning, in fact, I will be at the Naval
Air Station in Jacksonville, Florida, with my flight suit on, and go
out and fly with a P–8, a new P–8 air crew, and go out and drop
some torpedoes out in the ocean. Hopefully not too close to Russian
submarines, but we will see.
[Laughter.]
Senator CARPER. Last weekend, there was a lot of news in Florida, because Miami is flooded again. Again. Not the first time. It
won’t be the last time. And it is just getting worse.
We are not that far away from a place you heard about a lot last
year, Ellicott City, Maryland. My wife was just there, went there
with some of her friends, just to go on the heels of all the bad
weather they had, just to demonstrate some solidarity and help do
something for their economy and stay there for a couple of nights
and eat in their restaurants.
As you know, they have had two 1,000 year floods in like 18
months. People say, what is a 1,000 year flood? It is something that
happens every 1,000 years. They have had two of them in 18
months. So something is happening. I live in the lowest lying State
in America, Delaware; we are sinking, and the seas around us are
rising. So this is real for us. And we want to make sure that we
address it.
And as it turns out, it is not just enough to do rules and regulations. It is not just enough to rely on innovation. We need to do
both. And I say probably once a day, we have to be able to walk
and chew gum at the same time. It has probably been said here
already. There is an opportunity to do both, and we need to do
both.
My sister and I were just barely teenagers and we were driving
back from Beckley, West Virginia, where we were born, back to
Danville, Virginia, where we were growing up, and my mom was
driving in our 1955 Chrysler Plymouth, which was like a tank of
a car. We were up mountain roads, and it started raining, bad
thunderstorms. She lost control of the car, bounced off a rock cliff
on the right side, over to the left side, down the mountainside, over
and over and over and over again. Kind of came to a rest, and we
were all thrown out of the car, we had no seatbelts. They didn’t
make seatbelts in most cars, and the auto industry did not receive
them warmly when they were pressed to do that.
I love the auto industry. I have worked for years to be supportive
of the auto industry. I still go to the Detroit Auto Show just about
every year. We had auto people with us at this last weekend.
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And I have been working and talking over the last week with
Michal Freedhoff, who is a chemist, a Ph.D. chemist, and a member
of our EPW staff. Smart as a whip. And we have been talking to
representatives from all the major auto industries, auto companies,
and asking what we can do to be helpful for them.
They are looking for a certain predictability, I think most businesses look for a certain predictability, that is what they are looking for with respect to fuel efficiency standards. The Obama administration left in place a rule, regulation that provided very rigorous
standards between 2021 and 2025, I think about 5 percent increases a year. What the auto industry is asking—they are not asking to get rid of fuel efficiency standards, they are asking for some
near term flexibility. Maybe 3 percent instead of 5.
And they all wrote a letter to the President about a month or two
ago and said, Mr. President, you think you are helping us out by
saying we are basically going to flat line everything, like we did in
the 1970s, when we raised fuel efficiency standards; remember
CAFE? And we hit the target, 27 and a half miles and then just,
we went to nothing more, and we stayed there for like 20 years.
Maybe more than 20 years.
And the auto companies said, we don’t want to do that, that is
not what we are asking for. They are going to build a lot of electric
powered vehicles; they are going to build hydrogen powered vehicles. And what we are going to do in this Committee and in the
legislation that we have reported out to Surface Transportation, is
help facilitate, enable them to be successful when they build those
vehicles, by providing money for charging stations, electric vehicle
fueling stations, hydrogen powered vehicles. That is part of what
we are going to be doing.
And seat belts, catalytic converters, air bags; as much as I love
the auto industry, they weren’t anxious to do any of those things.
And now they advertise their products, how safe they are and all
this stuff they used to oppose.
So I just want to—that will be an opening statement, I have an
opening statement for the record, Mr. Chairman. But I had to just,
that was an audible, as they say in football, that was an audible.
So I do have a question or two, if I could, Mr. Chairman.
Senator BRAUN. Yes.
Senator CARPER. Thanks so much. I apologize for being here so
late. We had a prayer breakfast in Wilmington, Delaware, this
morning, and James Lankford from Oklahoma was our guest
speaker. It was great.
This would be for Frank, who I think is somebody who’s known
Mary Frances Repko for a year or two. I am reminded that every
now and then I will hear somebody say in the meeting room, they
will say, someone who is my opponent doesn’t have to be my
enemy.
Mr. MACCHIAROLA. That is absolutely true, Senator.
[Laughter.]
Senator CARPER. Might be true with you and MF; I hope so.
In your testimony, you described the investments in innovative
air pollution reduction technologies that have been made by your
industry. The question goes on to talk about lead, which everyone
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agrees harms children’s brains. One of the six criteria air pollutants referenced in your testimony.
The thing is though, getting the lead out of gasoline was not a
voluntary measure, as you recall. It was a mandatory EPA rule
that was, I think, initially opposed by, I think, by the organization
that you represent here today.
I think somebody probably already mentioned this to you before
I got here, but I would like to ask, Mr. Chairman, for unanimous
consent to insert a copy of the API’s testimony opposing EPA’s
rules to remove lead from gasoline into the record.
[The referenced information follows:]
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I am P,N. oa-lgard, vice

pre ■ ident

Affairs of the American ~•troleum Inetitute.

Neill weaver, medical director of the
HCReynolda of the

0 hillip ■

for Industry
With me dre Dr,

In ■ titute,

Petroleum Company.

and Mr, t.A.

on behalf of

the Institute, I want to thank thla panel tor the opportunity
to preeent the

In■ titute'a

vi-• on the phase-down of leld in

leaded gradee of gaaollne.
The Inatitute's vi-• on the health significance of
automotive lead

eml ■ alona

are a matter of public record, ooth

in our cOllllllenta to EPA on lta lead phase-down proposala and in
our critique of Dr, t.psteln'e recent report to the S~nate Public·
works Co111111ittee.
over the ~•t 1everal

year ■,

the Institute itself has

expended 1110re than a million dollars in research on the health
aigniflcance of lead, much of it in cooperation with government.
On the baaia of this and other research, it is the Inatitute•a
judgment that the phase-down of lead in Leaded grades of gasoline
la not

nece ■■ ary

of papera

for health

ba ■ ed,on

rea ■ ona.

we are aware that a number

atudiea supported by EPA and othere have recently

been-published and thJt some of the~ ~aaociate ~utornotivo lead
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between exposure to lead fr0111 automotive exhaust and exposure to
other environmental aourcea, principally lead~ba1ed paint,
our purpose today, however, is not to dwell on the
health aspects of lead, but to diacuaa the effects of lead phaaedo'Wtl on the petroleum induetxy and on'this country's energy suoply,
one factor which ought t<1be kept in focus in asseasing the need
for the lead phase-down regulation ie the effect of the EPA regulation requiring the general avaJlability of unleaded gasoline
by ,July l, 1974,
This requirement for unleaded gasoline will, by itself
bring about a dramatic reduction in lead levels in the ambient
air, since there is every indication that the great m~jority
of 1975 and subsequent model year dutomobiles will be equipped
with catalytic

converter ■,

which require unledded gasoline.

Furthermore, we underatand that moat non-catalyst-equipped 1975
model cars will also require unleaded gasoline.

The reaaon is

that they will have been certified on unleaded gasoline and their
fill-pipes will accOCIIIIOdate only the apecidl no&&lea required
for

dispen ■ ing

unleaded gaaoline.

What thl• mean, is that there will be a ateady attrition
of thoee vehicles which operate on leaded gasoline, aa they are
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replacement ratea of older care with new care continue, about
70 per cent of all gaaoline ,ales will be unleaded by 1980.
EPA hae argued that attrition will eliminate an_y dangers
from polynuelear aromatics (PNA) in automotive emissions. (~ee
redera\ Re9ieter, December 6, 1973,)

surely, the same logic applies

to the use of le~d antiknocks in gasoline,
Support for this view is clearly indicated in a chart
based on EPA's own data, which is attached to this stJtement as
Exhibit I,

This chart compares reductions in lead emissions

resulting fr0111 the "lead-free" regulation.

It graphically

illustrates that the reductions achieved by the lead-free regulation
alone will, by 19BS, reach the same negligible level as would
be achieved·by the combinaticri of the lead-free and the lead
phase-down regulations,
Further support for this view arises from the fact that
if EPA or individual states implement transportation control
strategiee, then airborne lead levele, along with the levela
of other pollutant• in the arabient air, will dramatically decrease,
because the volwne or-traffic will decreaae,

Once again, there

is very little to be 'gained by ifflple111enting the \e,,d phase-down
regulation.

There ie much to be lost.

Thia nation ha• juat experienced the moat severe peacetime
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D[rector John sawhlll of the Federal Energy Offlce

ha ■

,tressed

ha• not resulted in the end of our energy shortage problems.
These proble11111 will continue.
The EPA-ordered lead phase-down will,,when we can least
afford Lt, result in a aubstantial crude oil penalty,

'!'he reason

is that the addition of lead alkyls enables the refiner to increase
the octane level of his gasoline in the most energy-efficient
way,

Other methods of boosting octane exact a substantial pendlty

in reduced yields of gasoline frOl!I crude oil,
~e are aware that EPA has sponsored s~udtes of the phasedown regulatlcn Jt BoMer-Moore and A.O. Little.

Unfortunately,

these modeling studies do not reflect the true diversity of
refinery types and operating conditions that exist in the industry,
The illlpaet of the lead phaae-down on gasoline yields will vary
among individual refineries,
Attached to the text as Exhibits II, Ill, and IV are
tablea indicating eatim4tea of gasoline prod~etion losses, submitted to API on a confidential and individual bJsis by three
oil companies,

Exhibit II

provide ■

data on a single •·efinery.

Exhibit III provide• data on eight aelected refineries of another
And Exhibit IV providea similar data on all refineries

of a third company.
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f:xhibit• II and-IV, both of which aha... data on the gasoline
yield penaltisa aaaociated with the lead phase-down plua the
requirement for an unleaded grade and data on the penalties
aaaooiated with the unleaded grade alone.
A• these exhibits ahow, some refineries can, in fact,
anticipate losses in 1975 at least aa high as three per cent.
Estimated loaaea in 1979 are more_dramatic still,

In that year,

motor fuel production could be penalized by as much as four
per cent,

Figures for intervening yeara dnd years subsequent

to 1979 also indicate loases in production.

In our judgment,

these projected losses cast strong doubt on the ...,isdom of a
regulation which aggravates ahort.-fall p.·oblems.
EPA analyses, based on the incre,sing us~ of lighter,
catalyst-equipped automobiles, show a net benefit with regard
to fuel economy -- a benefit that would more than rndke up for
the lose of gasoline production resulting from the lead phasedo-.m regulation.
It ia misleading, however, to use the expected fuel
econOIIIY gain on the 197S IIIOdel cari as justification for the energ:(
penalty aslociated with the lead phaae-down regulation,
two separate and distinct issues.

These are

LU111ping them together only·

clouds the basic fact that the phaae-down regulation would cause
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a significant, tangible loss in gasoline .production that thls

130

495
country cannot afford in a tlroe of energy 1hortfall1.
Still another coneideration a1eociated with the lead
_phaae-down requlation ia that i~ will require eubatantial and
expen1ive IIIOdificdtione of refinery operation& in order to

.nanufacture the high-octane blending stocks needed to replace lead,
Thia inveatlllent ia in addition to funds which must be allocated
ton~ refinery construction and expansion needed to keep pace
with the nation's energy needs,

It is presently estimated that

total expansion coats simply to meet 198S demand could run aa
high aa $15 billion,
It is worth pointing out, too, th~t there are serious
doubts about the ability of those highly specialized firms in
refinery design and construction to meet the deadlines associated
with the lead phase-down regulations.

These firms are already

strained, trying to meet existing and n~ construction contracts.
It simply may be illlpoaaible to complete the conetruction needed
to comply_with the lead phaae-dc,,m regulation which goea into
effect on January 1, 1975.
tPA expect•

10111e

12-20 emall reflneTiea llllly ~e forced

to shut down· ae a re,ult of the phaae-da,,,n regulation, because they
will be unable to secure the capital required to make the neceeaary
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need ■

more, not

the United

lea ■

crude oil and refined

■ hip■

i■

Before the oil embargo,

waa i~porting over aix million barrel• of

State ■

It

refining capacity,

product ■

daily to meet demand.

true that EPA, recognizing the financial hard-

involved, haa granted a two-year delay in compliance for

small refinere,

But the delay

doe ■

not extend to those small

refineries operated by l!liljor oil compan!es,

that all sniall refineries will face similar severe
It la the view of the

In■ titute

the fact

de ■ pite

problem ■•

th~t if --

de ■ pite

the

ldck of evidence that the phaae-down regulation la necessary -the gov?rnment still imposes this regulation, then th~ ;wo-ye.,r
delay in compliance should be grdnted not just to all small refineries, but to all refineries, regardless of size,
Thia approach would provide additional time for attracting
and acc\llllulating the necessary capital,

It would provide more

badly needed lead-time for the highly apeciali,ed refinery construction industry,

It would help alleviate

stell'llling from the energy shortage.
more quickly for exploration

■ ome

of the difficulties

It would help free more funds

activitie ■,

Finally, an acroas-the-

board delay would allow tilll8 both for more definitive research
into the health significance of airborne lead and for developing
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alternatives.that will control lead emissions.
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I would

ju ■ t

make the point here

th ■ t

one of the moat

promiaing altemativea la the uae of lead traps.
further control of lead emiaalona ia not

In our judgment,

nece ■ aary.

But lf such

control la to be exercised, then simple and inexpensive lead
traps deaerve fa~ more atudy and attention than they hJve yet
received.
To

■ WII

up, the American Petroleum Institute is etrongly

opposed to the lead phaae-down regulation as promulgated by
EPA,

We believe that the pointa we have raised would be valid

in normal times.

In

the ■ e

days of current -- and expected --

energy shortages, we urge thdt Congress give these points serious
consideration.
Gentlemen, this concludes our prepared remarks.

we
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will be glad to try to answer any questions you may have.
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Senator CARPER. And my question would be, do you agree that
this phase out never would have happened if EPA had just left it,
or may—I will say this, it is a better way to ask this question.
Would you agree that this phase out might never have happened,
or it would have taken a whole lot longer if EPA had just left it
up to the industry to get the lead out voluntarily? That is not a
trick question, it is just a question from my heart.
Mr. MACCHIAROLA. Yes, thank you for your question, Senator.
It is hard to predict what might have happened, but I certainly
take your point that sometimes Government action is required to
make progress on the environment. We at API support that, we
support a wide measure of rulemakings where the Government
steps in and takes action.
But we also have worked very hard as an industry to commit
ourselves to reducing emissions through our own technological advancements and either not waiting for regulation or doing it on top
of regulation. I think a perfect example of that is what I spoke of
earlier, the environmental partnership, which is a program of large
member companies and small companies who join together to share
practices and to take action on reducing methane emissions. And
the progress in just a short period of time, less than 2 years, has
been remarkable.
The industry, while producing—increasing production since 2006
by more than 50 percent of natural gas, methane emissions have
remained flat. That is a recent NOAA study on the industry.
So I do certainly agree with your point that oftentimes, Government action is required to make this progress. But we as an industry are committed to reducing emissions through our own activities.
Thank you.
Senator CARPER. Thank you very, very much, Frank.
Could I just have a minute to ask something of——
Senator BRAUN. One quick one.
Senator CARPER. Thank you—of Dick Durbin’s nephew. Nephew,
right? I think.
Cagoule, I could barely spell cagoule a couple of years ago, now
I use it a lot. But there used to be a time when we had this hole
in the ozone, as you recall. And people tried to figure out what was
causing that. It turns out it was chlorofluorinated carbons, and it
was coolants out of refrigerators and stuff. So we stopped using
those and phased those out and replaced them with HFCs. We find
that that is good for the hole in the ozone but not so good for climate change.
So now a number of companies, Honeywell is one of them,
Kumars is one of them, these others, American companies, have developed a follow on to the HFCs. They are good for the hole in the
ozone and good for climate. And we need the Senate to be able to
vote to ratify a treaty, it flows out of the Montreal Protocol.
There are a bunch of us who want to do it, a bunch of Democrats
and Republicans, led largely by our colleagues from Louisiana. Any
quick comments on that? And I appreciate your support and the
support of the Chamber on this.
Mr. DURBIN. Thank you for the question, Senator. Again, I agree
with your premise, too, that there are times that the regulation
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does help move things forward for us in the environmental arena.
I do think that the example you presented there on the stratosphere for ozone is an opportunity for us to work together to continue that and make that progress.
Senator CARPER. That would be great.
Mr. Chairman, that is a great opportunity for us to work on this
stuff together. I hope that we will. We can do both. We need to do
both.
Thank you all.
[The prepared statement of Senator Carper follows:]
STATEMENT
U.S. SENATOR

OF HON. THOMAS R.
FROM THE STATE OF

CARPER,
DELAWARE

Thank you, Chairman Braun and Ranking Member Whitehouse, for holding this
hearing. I also appreciate the willingness of our witnesses to share their expertise
with us.
Mr. Chairman, I am a big fan of innovation, and I am proud to live in a country
with such a rich tradition of industry-led innovation and economic success. And I
can truly say—as some of our witnesses will today—that that innovation has resulted in extraordinary improvements in air and water quality, as well as public
health and safety.
But I’d be remiss if I did not point out that in so many of those cases, innovation
alone was insufficient to protect the public health and safety. In fact, at times, industry has fought tooth and nail to oppose any efforts to protect the public health
from dangerous products.
Beginning in the 1950s, the automobile industry fiercely opposed requirements
aimed at improving passenger safety, including innovations like seat belts and air
bags that we all take for granted today. Thankfully, the Federal Government rejected those arguments and over time required seat belts and air bags, including
passenger-side air bags, in all new cars. The result was not economic devastation
to the auto industry, but rather saving hundreds of thousands of lives.
In the mid-1970s—at a time when 88 percent of children under the age of 5 had
elevated levels of lead in their blood—the oil industry vociferously opposed the EPA
phase-out of lead from gasoline. Before the predecessor to this committee, the American Petroleum Institute testified, ‘‘[i]n our judgment, further control of lead is not
necessary.’’ Thankfully, the EPA phase-out continued uninterrupted, and by the
time it concluded, the reductions meant that less than 2 percent of young children
had elevated blood lead levels.
In the 1980s, the world recognized that concerted, international action was necessary to halt and reverse the growing hole in the ozone layer. President Reagan’s
EPA Administrator at the time, Lee Thomas, later recounted that industry lobbied
his Administration, claiming that they could not phase-out the chlorofluorocarbons
(CFCs) causing the ozone hole—that it would be too costly, and that the science was
uncertain.
President Reagan, however, recognized the risk of chlorofluorocarbons, heeded the
science, and helped to lead the development and implementation of the Montreal
Protocol. The U.S. Senate ratified the resulting treaty unanimously, by a vote of
83–0. Today, 99 percent of ozone depleting substances have been phased out. EPA
projects there will be a near complete recovery of the ozone layer by the middle of
the 21st century. And the hairspray industry—which predicted economic calamity—
survived just fine.
In the early 1990s, while I was serving as Delaware’s only Congressman in the
House of Representatives, I had the privilege of working alongside the late John
Dingell, when he chaired the House Committee on Energy and Commerce. Under
Chairman Dingell’s leadership, we passed the landmark Clean Air Act Amendments
of 1990 with the support of President George H.W. Bush. Operators of coal-fired
power plants argued that the law’s acid rain provisions would cause rolling blackouts, and cost ratepayers billions of dollars. Instead, the law’s cap-and-trade program successfully leveraged the power of market forces to reduce pollution, with
costs only one-seventh of what industry projected.
Similarly, for toxic air pollution, the 1990 Clean Air Act Amendments looked to
successful ways that industry was already controlling emissions. The law required
the largest polluters to install ‘‘maximum achievable control technology,’’ based on
what each industry’s most effective innovators were already doing to reducing pollution. Some might derisively call this a Federal mandate. I call it ensuring fair com-
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petition—a level playing field so that polluters don’t get an unfair advantage over
their cleaner competitors, at the expense of public health.
Unfortunately, when it came to toxic pollution from power plants, EPA dragged
its feet. In the 2000s, when Senator Lamar Alexander and I first introduced a bill
to require power plants to install already available technology to reduce mercury
pollution by 90 percent, the utilities said it couldn’t be done. It would cost too much
and take too much time, they told us. Thankfully, in 2012, the Obama-Biden EPA
finally promulgated the Mercury and Air Toxics Standards, which reduced mercury
pollution by 90 percent, and did so faster than the utilities predicted and at onethird of the cost. Today, every power plant in our country complies with those standards.
American industry is great at innovating. But the fact is, companies are motivated chiefly by near term shareholder pressures, not by the longer term goals of
protecting the broader public health and welfare. And too many times in our history, industries have been resistant to the Government actions and responsible regulations necessary to address serious health and environmental problems. Yes, lead
and mercury levels are way down, our ozone layer is much restored, and Americans
are much less at risk as a result, and we can thank smart laws and policies that
resulted in unleaded gasoline, innovative scrubbers, and CFC substitutes for these
successes.
Sometimes, changing the law or writing a new rule is, in fact, the only way to
resolve critical challenges to our environmental quality and public health.
As we look ahead to our continuing challenges—the climate crisis, mercury and
other air toxics, emerging contaminants, vastly increasing extinction rates, and others—we will need to deploy all of the tools at our disposal to ensure we leave behind
a healthy planet for our children and grandchildren to call home.
So, I hope to learn more about how voluntary actions and industry-led initiatives
are going to help. I surely hope that in some cases, voluntary industry efforts will
help solve the problem. That said, it is critical we see and accept that there will
be many cases in which those efforts are not enough, and the Government needs
to step in and act.
Once again, I thank our witnesses for sharing their time and knowledge with us.
I hope we will work together as we continue to seek the right marriage of industry
and Government leadership to improve the quality of the environment.

Senator BRAUN. Thank you. It is amazing when time flies when
you are on an interesting subject. So to respect everyone’s time, I
am going to ask a question here of Mr. Wilson and then let the
Ranking Member finish up, then I will give a little concluding
statement.
When it comes to the whole issue of how—first of all, I believe
industry, corporations, are generally footdraggers when it comes to
health care, which I am involved with. I see this sector being a lot
more ahead in the game, which, depending on what you think its
speed is, might be disappointing. You ought to see how difficult it
has been to get the health care industry, which is the largest sector
of our economy, to get with it. Very disappointing.
I know that when it comes to the cost of capital and the return
on capital, I am a finance guy, I understand how that works, without a pricing mechanism, how much progress do we have to where
people are just extrapolating the returns on investment? And if
they are not conscious of the climate, and they are not green in nature, is that a mechanism in and of itself that will have impact,
hopefully geometrically better than what we have had up to this
point?
Mr. WILSON. I want to make sure I understand your question.
Are you asking whether it is possible to achieve sufficient reductions without a policy statement?
Senator BRAUN. I think your answer to that would be no. I am
just asking what speed we might see, just for businesses making
that calculation, that I am not going to invest here because it is
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not addressing the major climate issues, and therefore, it would be
a return, a poor ROI.
Mr. WILSON. Right.
Senator BRAUN. Which is basically what you have been pushing
and interested in, since you have been trying to direct capital into
a better return, because it is conscious of the issues out there.
Mr. WILSON. That is correct. There are a lot of business reasons
why companies may take on climate change as an issue. Right.
No. 1, obviously, is efficiency. A lot of companies—there was a lot
of low hanging fruit on the table, companies did not have the systems in place to count energy efficiency savings, for example, as a
return on investment for a long time. So when we engaged with
companies, there was a lot of low hanging fruit like that that they
could take advantage of.
Another benefit of this is, companies are in a competition for talent. And talent these days, especially young people, are very engaged in this issue, I can tell you. I have two children, and they
are not of working age yet, but already very engaged on this issue.
The example you referenced earlier about Amazon, that began with
a movement within the employee base of Amazon to push the company to take greater steps on climate change. So that would be another benefit.
The third, of course, is more consumer interest in these kinds of
issues. So for everything from automotive, where there’s a much
more avid interest in fuel efficiency, to the food industry, that we
engage with a lot, and there is a lot of interest in not only healthier
diets, but more sustainable diets as well, which includes, obviously,
better meat production, but also moving away from meat to plant
based sources of food.
So there are different reasons why companies may take this as
an issue that they have to really think about. However, what we
find is that the low hanging fruit is rapidly diminishing, and companies have gone a long way toward what they can do without a
price signal. However, obviously, a better signal would accelerate
all of the kinds of business cases that we already see and have already raised with companies.
Senator BRAUN. Thank you.
Senator Whitehouse.
Senator WHITEHOUSE. Thanks very much. I will just offer a concluding thought.
First of all, let me thank Dr. Dutton for being here. Science has
been warning us for a considerable period of time that this is coming at us. Science kind of provides the headlights for society, giving
us a preview of what is coming down the road. For a long time;
science has been predicting that the road was going to get pretty
damned rough.
But a scientific prediction is a different thing than an actual
human experience. And the fossil fuel industry’s attacks on science
and on its conclusions have kind of fought that science to a standstill, at least during the period when it was just warnings.
Now we have entered the phase where the road is actually really
getting rough. And we are seeing this in previously unknown wildfire intensities, and expanding wildfire seasons. We are seeing it in
the farming community with very atypical flooding experiences and
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very atypical changes in how seasons work, so that crops don’t
grow the same way.
In my world, the oceans, Ocean State, Rhode Island, we are seeing it with fisheries moving about dramatically. Connecticut and
Rhode Island have essentially lost their lobster fisheries, which
used to be a pretty big deal. We are seeing it with incredibly obviously measurements of sea level rise, of ocean temperature. Really
hard to argue with a thermometer.
And of ocean acidification. Any middle school with an aquarium
knows how to do a pH test. And pH tests are pretty hard to argue
with, too.
So all of this experience is now piling up. In addition, from the
economic side, we are starting to see warnings that weren’t apparent just a few years ago. So the warnings out of the Bank of England and out of so many other sovereign banks about a carbon
asset bubble crash have the full attention of banks, have the full
attention of investors, have the full attention of a community that
did not take this terribly seriously until recently.
The warnings about a coastal property values crash coming from
not particularly green places like Freddie Mac have the attention
of all of the business community members whose livelihoods depend on vibrant coastal communities—insurance, real estate, builders, all of that.
So I think what we are at now is a point where for the first time,
there are very serious business interests for whom climate change
is no longer just a matter of humoring shareholders and customers,
but really goes to a potential dramatic hit to their business model.
And if you read what Mark Carney at the Bank of England is
warning about in terms of a carbon asset bubble crash, even API’s
corporate members have a lot to fear from a disorderly transition.
Companies that want to put their hands over their ears and say
la, la, la, la, la, and not pay any attention through this stand a
very good chance of hitting a wall and having a very hard landing.
Whereas with some preparation and care, that could be something
you could work your way through with some attentive and thoughtful policy changes.
There is a big difference between jumping out of a plane and
jumping out of a plane with a parachute. And the outcome is very
different when you hit the ground.
So even API’s members, I think, have an enormous stake in getting this right. And certainly, the chambers do, across a much
broader array of industries that the Chamber represents.
So I look forward to continuing this discussion. I look forward to
the answers to the questions for the record.
In addition to asking to have the Chamber’s page about these different levels of membership put into the record, I would also like
to have the Chamber’s letter of today scorecarding the Senate resolution put into the record.
Then I have three articles, since I raised this issue about the
methane, three articles about the fossil fuel industry’s performance
with respect to methane leakage and flooring. One is a technical
presentation, a scientific report called Assessment of Methane
Emissions from the U.S. Oil and Gas Supply Chain.
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The next is yesterday’s New York Times story entitled Despite
Their Promises, Giant Energy Companies Burn Away Vast
Amounts of Natural Gas. And a final one is today’s article from
Unearthed, whose title is not readily apparent, here we go, Exxon
and BP Among Worst for Flaring in U.S. Oil Fields, Despite Green
Pledges.
With your permission, Mr. Chairman, I would ask those to be
added to the record.
[The referenced information follows:]
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Dudis, Dan (Whitehouse)
U.S. Chamber of Commerce <hi!Uetters@uschamber.com>
Thursday, October 17, 2019 9:21 Alvl
Dudis, Dan (Whitehouse)

From:

Sent:
To:
Subject:

US Chamber of Commerce - S.J. Res. 53

-!_Chck To View D~-=~~~~ts: 191017 K~
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-----·----•

CHAMBER OF COMMERCE
rn rrn

UNITED STATES OF AMERICA
.LICK HO\l"ARll
~r,10R \1tf PRr,m1,\"
('!J'.'.'(;f<l,SSro,.\1 A.\t,r1tlliCMi \IR~

October 17. 2019

TO THE MEMBERS OF THE lJ;s;lTED STATES SE;s;A TE:
The (3.S. Chamber of Commerce strongly opposes S.J. Res. 53. which would undo the
EnYironmenta! Protection Agency's Affordable Clean Energy (ACE) Rule. v-:hich addresses
greenhouse gas emissions from the electric power ~cctor. The Chamber will consider
including votes on this resolution in our annual Hon,, They Voted scorecard.
The Chamber believes the global climate is changing and humans are contributing to these
changes. \\/c believe that there is much common ground on which all sides of this discussion
could come together to address climate change with policies that are practical. flexible.
predictable. and durable. The Chamber also belie,·cs in a policy approach that acknowledges the
costs of action and inaction and the competitiveness of the L'.S. economy.

To be clear. SJ. Res. 53 is not a vote to reinstate the Obama-era Clean Power Plan. The
Supreme Court has prevented EPA from mo\'ing forward with this regulation due in pmi to its
unprecedented scope and unsound legal footing. In addition. the proposed use of the
Congressional Review Act may prevent the promulgation of substantially similar regulations in
the future. \vhich could serve to restrict future use of the Clean Air Act to reduce emissions and
address climate change.
The ACE Rule will result in measurable progress on further reducing the carbon intensity
of the electric power sector in a manner consistent whh the EP,,\ ·s authority under the Clean Air
Act. If enacted. S.J. Res. 53 would pre\·cnt the reduction in carbon emissions em·isioned under
the rule. Instead of this ill-considered resolution. we urge the Senate to take-up bipartisan
energy innovation legislation that has great potential to make additional. meaningful reductions
in carbon emissions.
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The Chamber urges you to oppose S.J. Res. 53.
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Sincerely,

Jack Howard
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This letter can be accessed on the Chamber's webscte her~,
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RESEARCH

duced by all sources \\ithin a facility. including
the heavy tall -of the distribution. When the BU
estimate is developed in this manner. direct
comparison of RC and TD estimates of CH 4
emissions in the nine basins for which TD
measurements !uwe been reported indicates
agreement between methods, \\1thin estimated
unC'crtainty ranges (Fig. l).
2
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CH-i- content of 90 volume %J. Roughly 85% of
using ground-based, facil!ty-scale measurements and validated with aircraft observations
national
BL" emissions are from production,
in areas accounting for -30% of U.S. gas production. When scaled up nationally, our
gatherlng. and proresslng sources. which are
facility-based estimate of 2015 supply cl1ain emissions is 13 ± 2 teragrams per year,
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in active 0/NG production areas.
equivalent to 2.3% of gross U.S. gas production. This value is -60% higher than the U.S.
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Environmental Protection Agency Inventory estimate, likely because existing inventory
from local distribution and end use of natural
methods miss emissions released during abnormal operating conditions. Methane
gas. o\\itig: to insufficient informatinn addressemissions of this magnitude, per unit of natural gas consumed, produce radiative forcing
in! thi, portion of the supply chain. Howe\·er.
over a 20-year time horizon comparable to the CO 2 from natural gas combustion.
rr.ccnt 1h:Jdic:• sug_~est that local distribution
Substantial emission reductions are feasible through rapid detection of the root causes
cnnssmns exceed the ci.irrcnt imi::ntory t'Stlmatc
of high emissions and deployment of less failure-prone systems.
U+-l6'., and that etid-u,~r emissions might also
he importanL If these tindinp prove to be rcprcethane (CH.,) ls a !X}tcnt greenhouse gas,
the 0/i\G supply chain, whkh we define tD inscnt.atl\'c. overall 1:missions from the natural ga.'>
clude all operations ll.S..~odated with 0/~G proand CHi ernixsioni- from human activities
supply chain would increase relative to the value
since preindustrial time!l arc rcsponsl•
duction, proocssing, and trnnsport (materials and
in Table 1 (materials and methods, sect.ion SLi}
blc for 0.9/ v,r m -Q of radiative forcing,
methoc!s. section Sl.O) (n).
Our BC mrthod and TD measurement<; )'ield
as compared to 1.7 W m- 2 for carbon
Mcasurcment_o; of 0/XG CHi emissions can
similar estimates of C.S. 0/NG CH~ emi!lSions
be dassificd a.s dthertop-d0\,,1 (TD) or bonomdioxide (CO 2 ) (J). CH1 is removed from the atin 2015. and both are significantly higher than
mo5pbere much mon_, rnpidly than C0 1 : thus,
up (BU). TD studies quantify ambient methane
the corresponding estimate in the trs. Environ:·educing CH 4 emii-sions t.an effectively reduce
enhancements using aircraft, satellites. or to\ver
mental Protection Agency's Gr('enhonsr Gas
thi· n(·ar-tcrm r.ite of warming (2). Sho.rp gro\>1.h
m·tworks and infer ~gate <:'missions from all
llwentll'ty (EPA GHGI) \Table 1 and materials
m t:.S, oil and natural gas (0/~G/ produ('tion
enntiihuting sources atmsc: la~e geographies,
and methods. section Sl3) (17). Discrepancies
beginning around 2005 (3) raised conrerns about
TO estimates for nine 0/NG production areas
hetwt•cn TD cstimntes and the EPA GHGI hal'-e
the climate impacts of incrcas<.'d natural gas u.sc
have been reportetl to date (table S2). Tht..'Sc
been ITJXmed pn."<iously (R, IB}. Our BU csti•
{4, .i/. By 2012. dt\agreement among publi<;hed
areas are distributed across the L".S. (tig. Sl)
mate is 63% hi~"her than the EPA GHGI, largely
and acmunt for -:33% ofnatur.il gas, -24% of oil
estimate.s of CK} emissions from U.S, natural
due tu a more than twofold difference in the
gas operations led to a broad consensus that
production. and -14% of all wells (13). Areas
pmduction segment (fable l). The discrepancy
additional data were needed to better characsampled in TD studies al.<,o span the range of
in production SeLi.or ernis.~ion.!l alone is -4 Tg
tcru:e emission rates (+-7'). A large body of field
hytlrocartxm characteristic:$ (pred01ninantly gas,
CH.Jyear, an amount larger thll.n the emissions
measurements made between 2012 and 2016
predominant~· 01!, or mh:ed.), as well as a rnnge of
from 11nr other 0/XG snpply chain segmrnt
(table ~7) bas markedl:,.· improved understanding
production characteristic..,; sut'h as 1,,:ell producSuch a farge difference cannot be attributed to
of the SOUrct'S and magnitude of Cf-4 emL"-Sio11s
tivity and maturtty, In contr<lSt. BC studies gener•
expected uncertainty in either es1imate: TI1c
from the mdustrys operations. Brandt et al. swn~
ntc re~onal »'tllte. or national emission estimates
extremal ends of the 95% contidcnet' inter1,als
manzed the early literatun, (&}: other asse~smenl"
by aggn,gating and t•Jctrapnlating: measured l'nliS.•
fur each estimate differ by 20% (i.e., -12 Tg/year
incorporated elemenl<; of n-cent data (9-II). lbis
sion.s fMm indhidual piet·es of eQt11pmcnt. oper•
for the lower brmnd of our BlJ estimate ran he
worK synthesizes rece-nt studies to provide 11.11
ations. or facilities. usrn!): mt'asurement$ madf'
compared to -10 Tg/year for the upper bound
improved overall assessment of emissions from
directly at the emission pomt or. in the case of
of tht' EPA GHGI estimatt.").
facilities, directly downwmd.
We beliew the rt'lL',()ll fbr such large divergence
·lr.,n:.1m~n:111 D•!•nn Fure rutln T~. JS,;, :;:1 :~r~1t,
RecPnt Rt" studies ha\'f: b(.'{'n pt'rforn1ed on
is th&t sampling methods under!yinF,; conven•
,,1 T1~u 11t i1.u,t1r Au,:,r.. TX VS.I.. . .lr ~<! :,t-,..,.,,., ~~,.,,~
equipment or facilities that are expected to rep- 1 tionat inventories systematically underestimate
'>1•1" Lm1•1111I~. \Jni~1·1 IJ' D1,~. •,1, US.I. ''St11'\tCrd
rc8ent the vnst ma,jortty of emissions from the
total emissions beCTtltse they miss high emisvn1\tr;:t:,. $\1n'cnl. CA. USA. ~.r.,1•!ldti• ;;uurcti •1~
, 0/NG supply chain (tah!e Sl). In this work, WI."
siom, caused by abnonna.l operatifl,11; conditions
1
~'
1 integrate the result, of recent facility-scale HU
{e.g., malfunctions}. Distributions of mea,.ured
G;111t~•rtbur1 \IC. USA \Ji,,,.e•s:ty ot Micll111r ;inn
studies to estimate: CH,f emissions from the U.S.
e:nissiml5 from pm<lu-1..1.ion sites in BC studies
'lrhcr. M!, _L,S,i,., ~'il'uhni:,!Jn S!1te ~•r•ver1;\~ Pu( "'.tr
0/NG supply chain, and then we validate the
,u-e in,;uiably "tail-heavy;· \\ith large emission
WA :!S,1,, .•Jccicrldo S:tt• um,-.•1;ty. ~~•: c:u,~,. :o.
results usil1g TD studies (materials and methrates measured at a small subset of sites at any
\,SA .:::,,1n~•\cr, ,Jn ,·eri1'.~ Dnnteto~. :,~ U~i,,
·~rn••~ '.r d Col~r,c:c CIRlS B;:,ulde·. CO ~Si\ ·'',CA!
ods). The probahilitr distributions of our BC 1 single point in time (19-22). Consequently, the
Sy1,\tr'!'I Ro,11rcnL1tc,~to,;, Be1..idtr CC ,;S.\
methodologr a.re based on obsen·cd faciii:y- ; most likely hypothesis for the differen('e be•
1
1
level emissions, in contrast to the component•
tween the EPA GHGI and BC" estimates derived
'.,'.~~'.;~:•~~:::
l~11m1:,i by-<:omponent approach llsed for conventlonal from faci1itr-level measurements is that measure:1 C ·rc,~nat;. C,re1nn1t:. OY. WM
•c,,,.n,0•1• ••lhr. !:••it ralura.•■llt,c:tt
inn:ntories, \.Ve tl1\IS capture cnhmcemenlS proments used to develop GHGI emission factors
GREENHOUSE GASES
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undcrsampk abnormal operating conditions
cncountero;:l. during the DC wvrk, Componcnt-

Table L Summary of this woril's bottom·up es.tlmates of CH 4 emissions from the U.S. oil and
natural gas (0/NG) supply chain (95% confidence Interval) and comparison to the EPA
Greenhouse Gas Inventory (GHGI).

hased im·entory estimates like the GHGl have
h<'en shO\\TJ to underestimate facility-level emissions (2,~). probably bcca11se of thr technical
diffic:ult,v and safety and hahility risks asso•
riated \\ith measuring l.a.rp;e emissions from. for
exdmple, venting tanks such as thost' observed
in aerial sun•rys (2.J.)
Abnormal conditions eausmg high CH.} emissions have been observed in studiel:i across the
0/NG supply chain. An anal;r:-is nf site-scall." emission measurement.'. in the Barnett Shale concluded that equipment bcha\ing as designed
rnuld not explain the number of !ugh-emitting
producti<m sites in the reg10n ~23). An e:(tenslvc
aerial mfrared camera surYey of -8000 production sites in seven U.S. O,'XG basins found
that -4% of surveyed sites had one or more
observable high-emission rate plumes (2J.) (de•
trction threshold of -:J to 10 kg CH,.,'huur was
two to seven times higher than mean production site emis.'>ions estimut<"d m tl1JS work). Emissmns released trom liquid storage tank hatches
and Yents represented 90"<, of these sightmgs,
It appears that abnomrnJ operating conditions
must be largely responsible, because the observation frequenr..1· was too high to be attributed
to routmc operations lih condensate flashing
or liquid unloadings alone (24). All other ob•
servations were due to anomalous venting from
dehydrators. separators, and flares. Notably, the
two !aJ"t"Csl sources of aggn,gate emissions in the
EPA GHGI-pneumatlc controllers and equipment leaks-were nevel' obsl.'rYed from these
aO;"lial sunrcys. Similarly, a national survey of
g-athl't1ng fadlitks found that emission rates
\\Cre four times higher at the 20% of facilities
where substantial tank venting emissions were
observed, as compared to the 80% ot' facilities
\\ithcmt such vemmg (25). In addition, very large
emissions from leaking isolation vakes at transmission and storagl' facilitie<. wen: quantifit'd by
means of dow1rn1nd me.a.~urement but rould not
bt' accurately (or safely) measured by on-sitC'
methods (26}. There is an urgent need to complete rquipment-ba,,,ed measurement campaigns
that capture these !a~e-emission events, so that
their causes an· better umkrsturxl
ln contrast to abn{)rmal operational conditions, alternative t'xµJanations such as outd,1ted
cr;mpnnent emission f..1ctor:, are unlikely to ex•
pl~ill the magnitude ()f the difference between
our facility-based BC estimate and the GHGI
First, an equipmcnt-lt'\'e! m\·entory analogous
to the EPA GlIGI but updated with recent direct lllt.'<ib1.U'ClTienLs of component emissions (mateiiab and methods, section Sl.4) µredicts total
production emissions that are ,~ithin -1mn of
the EPA GHGL although the contributions of
individual sourct' catep;ortcs differ significant•
Jy (table S3). S1."cond, we consider unlikely ,m
alternative hypothesis that systematically higher
emissions nurin,g daytime sampling cause a
hi:;i;h bias in TD methods (materials ll!ld method,, section SUi). Two other factors may lead

2015 CH 4 emissions (Tg/yeat)
Industry segment

i
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Fig. 1. Cornparison of this work's bottom-up (BU) estimates of methane emissions from oil
and natural gas (0/NCl) sourt:es to top-down (TO) estimates ln nine U.S. OING production areas.
(A) Relative Jil'er€r.ces o' th; T:) 1.1>1G BU •·;ear\ 'o'l1'.>ssmns. nor'11<1! Led by th!! TJ vafue< rank ordered
~y nati..ral gas ~Y'.idi;ct10"' i" l);lltor· cub·,: fee: ::,.er day (bd/d. wh•re: !)cf - 2 8" 1::i 'T1 1 ). Error
bars represe·1t 95% c:::r''i~f>rce inteuats (B) J1stnb..:t10•1s or ;•,e 'l1:1e-cas11 su~ al TD and BU mean
es:wnates !bl.Je 2nd ora"g€.' o·c::iaorht/ dens,t-:,. •;,spect1ve:y:, Neither tr€' erseMble of TD-BL; pairs
(1\) 1or \'1€ ,; ne-oas•n t,J.,.. o' meili'l'!I (BJ ll't' 3t,t,,ticilli)' d.Uer•r.t ~c"" 0.13 !J'j a randorr,,zat1?'1 test,
and -r-:ea~ d1ftr;rcnce cf !l~·~ (95% ccrf1de".Ce v1tcn,,il o' -17 :o t.1%/]
i

i

j
.

'
'

to low bias in EPA GHGI mid similar itw~ntory

Alva)l'1,

Thls work (bottom-up)

The tail-hea,;: distribution for many 0/XG
t•sti:natcs. Operator cooperation 1~ required to
CH, emission sources has important implicaobtain site access fur emi~sion nwasun'nH'nts
tioth for mitig-ation because it suggests that
(8). Operato~ 111th lower~nutting sites .vt p!1.umost sources-whether they represent whok
sibly mor~' likl'ly to cooperate in such studio,.
facilities or indl\,diial pieces of equipmentand workers are likely tn be more rardul to
can ha\·e low1.>r emissions wh~n they operate as
;woid ~rrors or fix prohkms when measuredesigrwd. We anticipate that slgnifiamt emisment teams are on site or about to atm-e. The
sions redactions could be achk...,1..-d by deploying
potential bw.s due to this "opt-in" study design
well-de.signed emission detection and repair sy.,is very challenging to determine. Wt: tht·rcfore
terru that are capabl,e of identifying abnormally
rely primarily on sitt•-lewl, dO\\ trnind mea,
opcratin_g facilities or equipment. For rxample,
surement methods with limited or no opera~
pneumatic controllers. and equipment leaks are
tor forewarning to construct our BU estimate.
the largest emission sources in the 0/NG proAnotht!r possihle smm,e of bias is mt'asurement
ductiun segment exclusive of missing emission
error. It has been suggested that malfunt1.ion of
a measurcmrnt instrument \\idely used in thl· · iffiUrces (38 and 21%, ri:.sp,:ctiwly: table SJ), v.'lth
nWfunctioning oontrollerli contributing 66% of
0/SG industry contributes to underrst1mated
total pneumatic controller emissions (materials
emissions in mventories (2i): hnwe:ver. this c,1n ..
and methods, section S1.4) and equipment leaks
not e.'1)1ain the more than t,\·ofok\ differ~nct' in
60% hi,1;her lhan the GHGI e.,;tlmate
produclion emissions (28).
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tower net\vorks. aircraft. or !>tltPilit,,s (Sr5>. Ow•r
time, th1: dc\'dopmcnt of less failurc-pnlw 'i)='·

Gathe1ing operations, which transport unprocessed natural gas from production sites to pro-

cessing plants or tra.nsmi.._<;sinn pipelines, prodl.J(E

terns would he expetted througi1 rcr~:nted oh-

-20% of total O/NG .mpp\y rhaln CIL1 emissions.
C'ntil the publication of recent measurements
(29), these emissions were largely unaccounted
by the EPA GHGL Ga.s prO<'Cssing, transiniss!on
and ston1ge together contribute another -20%
of total O/:-.SG supply chain emissions. most of
wtuch come from -2500 pro1cessin11; and compression facilities.
Our estimate of eml.'isions from the V.S. O/:'{G
supply chain (l:J Tg CH.Jyear) mmpares to the
EPA l'Stimate of 18 Tg- CH+:'year fol' a!\ other
anthropogenic CH,. sources (17). Natural gas
losses are a ,vaste of a limited natural resource
f-S2 biilion/ytar). increase global levels of surface ozone polluti011 (,'JO), and substantially erode
the potential climate benefit..,;; of natural g-,1.s use
Indeed. our estimate of CH 4 emissions arros:s
the supply chain, per unit of gas consumed, results in rot1ghly the sante radiative fo!'cing as
does the CO 2 from combustion of natural ii;as
over a 2(}ye.ar time horizon (31% over 100 years).
:\!oreover, the climate impact of 13 Tg CHJyeor
owr a 20-year time horizon roughly equal.s that
hum the annual L"D1 emissiorui from all t:.S. coalfired power plants operating in 2015 {,11% of the
impa(..1 over a lDO-year time horil'.on) {materials
and mcthods, section Sl.7).
i,\'e suggest that inventory methods would be
improved by including tht' substantial rnlume
of missing 0/NG CH 4 cmi:.sions C\'ldent from
the large body of scientific work now available
and synthesized here. Such empirical adjt1stments
based on observed data hav(" been pmious!r used
in air quality management \.31).
The large spatial and temporal variability in
CH-t emissions for slmilar equipment and facilities (due to equipment malfunction and other
abnonnal operating conditions) reinforces the
conclusion that substantial emission reductions
arr fcasihle. Key aspects of clfectivr mitigation
include pairing W('ll-established teehnologies
and best practices for routine emission sources
with coonomically \iablc systems to rapidly detect the root causes of high emissions arisini,:.
from abnonnal conditions. The latter could in-

scrrntion of and further research into eon1rnon
causes of abnormal cmlsswns. followed by reengineered drsip;n of indi\idual compont·nts.
and processes.

:1~:.: :b1i:a~i: rv::.:.·~7:~:~:~;1;~~:;1:~~
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using optical gas imaging {,32), deplo}1nent of
1
passive sensnrs at indhidua.! facilities (33, 34)
or mountt.'tl on ground-based work trucks (3.,1.
and in situ remote-sensing approaches using
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Despite Their Promises, Giant Energy
Companies Burn Away Vast Amounts
of Natural Gas

i

ByHirokoTabui::hl

Pub!<$hed0ct.16,2019
Want climate

UpdatedOct.17,201S,S:49a.rr.IT

neW3 in _your in/Jo:,;? Sign up fl ere for Cl/mate Fwd:, ovr emafJ newsletter.

When leaders from Exxon Mobil and BP gathered last month with other fossil-fuel executives to declare they were serious about climate
change, they cited progress in curbing an energy-,vasting practice called flaring - the intentional burning of natural gas as companies
drill faster than pipelines can move the energy away.
But in recent years, some of these same companies have significantly increased their flaring, as weH as the venting of natural gas and
other potent greenhouse gases directly into the atmosphere, according to data from the three largest shale-oil fields in the L'nited States.
The practice has consequence for climate change because natural gas is a potent contributor to global warming. It also wastes vast
amounts of energy: Last year in Texas, ventmg and flaring in the Permian Basin oil field alone consumed more natural gas than states like
Arizona and South Carolina use in a yeat
Exxon's venting and flaring has surged since 2017 to record highs, both in absolute terms and as a proportion of gas produced, the
numbers show. Exxon flared or vented 70 percent more gas in 2018 than it did the previous yeru·, according to the data, bringing an end to
several years of improvements.
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Flaring and venting are legal under state laws, and oil companies acknov,,:ledge the practices are wastefuL Typically, venting or flaring
occur because there aren't pipelines close enough to a well to capture and transport the gas, or because gas prices are so low that it's
cheaper to discard the gas than to try to sell it. Venting can also occur during equipment breakdowns.
Since 2011, the period for which reliable numbers are available, Exxon has fiared or vented more gas overall than any other operator in the
three oil fields, which include the Eagle Ford and Permian basins in the Southwest, and the Bakken straddling the Canadian border.
Companies often treat natural gas as a byproduct when drilling for oil, which is far more lucrative.
The data also shows that BP this year acquired some of the most polluting sites in the Permian and then allowed flaring and venting to
increase. BP burned off 17 percent of the gas it produced in the Permian between April and June of this year (the first full quarter after the
acquisition) making it the worst performer in percentage terms among the top 50 producers. In the year~arlier quarter, BP had burned
only 10 percent
When asked about its practices, Exxon ~lobi! said it was committed to a 25 percent reduction in flaring globally by 2020, compared to 2016
levels, to address environmental concerns.
BP said it was investing in upgrades at its Permian wells that would eliminate much of its flaring. The company also said it was not
putting new wells in the area unless they had access to a gas pipeline, reducing the need to burn off or vent excess natural gas.
The analysis provides one of the clearest pictures to date of the companies behind the vast emissions of natural gas that have resulted
from America's shale oil boom, fueled by the use of hydraulic fracturing. or fracking, ro unlock fossil fuels from shale rock
Last year, operators across the three basins together flared or vented a record 320 million cubic feet of gas, more than 40 percent above
levels seen just five years ago. The pace for the first two quarters of 20Hl has been even higher.
Rystad Energy, an energy analytics company that compiles industry data from state.Jeve! corporate disclosures, provided the venting and
naring data to The New York Times, which performed an independent analysis. Separately, an organization affiliated ¼'1th Greenpeace,
L'nearthed, also did its own initial analysis of a similar set of data.
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But tlaring releases carbon dioxide, a major greenhouse gas, into the atmosphere, where it traps the sun's heat, driving climate change,
Venting directly emits methane, an even more potent greenhou-se gas 1n the shorter term.

Both practices are "a tremendous waste of a natural resource:' so.id Riccardo Puliti, global &rector for energy at the World Bank, which
leads a global public-private partnership that aims to reduce the practice. The World Bank estimates that flaring last year emitted more
than 350 million tons of carbon dioxide globaHy, equivalent to the greenhouse gas emissions of almost 75 million cars,
"We can't afford for this to continue unabated:' Mr. Puliti said.

Shale oil has made the United States the world's largest all producer, But shale wells tend to dry up more quickly than conv~ntional oil
fields, That means producers must drill constantly to keep their oil production steady, while venting orflarfog off the gas before pipelines
can catch up.
The increase comes even as a group of the world's biggest oil·companies, including Exxon and BP, annouhced last month on the sidelines
of the United Nations Climate Action Summit in New York that they had made progress in reducing global methane emissions, and that its
members were on track to meet a target of keeping methane emissions to below 0.25 percent of global produc>Jon by 2025, BP separately
said this year that it had already met an even more stringent target of 0.2 percent
But environmental groups have urged companies to provide a better accounting of how they measure their emissions and tally those
percentages, which are not easily calcu!at~d from flaring or venting statistks.
"They're saying, 'Here's our number. Trust us:" said Ben N. Ratner, a senior director with the Environmental Defense Fund, a group that
works with oil companies to track and reduce methane. '1 There's been no breakdown of how they arrived at that number, And we don't
have ail the facts, the transparency, to assess whether that's accurate or not 11
When an energy company strikes oil and beglrts to pump, less-valuable natural gas comes up alongside the oil. That gas could be gathered
into pipelines and sold, hut drilling has far outpaced pipeline construction, partic.u!arly in the booming oil fields of the Permian and
Bakken.
Rather than delay drllling, producers 'Nill choose to vent or flare.
IYta.ny smaller oil producers flare or vent 100 percent of the gas their wells produce, the data shows. "Gas becomes more like a liability;'
said Artem Abramov, an industry analy,,;t at Rystad Energy. "It's just much cheaper far companies to gettid o[ it."

The shale-oil producer Exco Resources highlights this trend. This year it applied with Texas regulators to flare almost all the gas it
produced in South Texas, even though a pipeline already exists t0;move it away, because It is cheaper to rcleiise the gas than pay the fees
to pipe lt off and sell it.
In an unusual showdown, the pipeline's operator, Williams Companies, is now challenging Exco, saying that allowing it to flare even
though its we1ls were already hooked up to a pipeline wollld lead to "unnecessary and wasteful flaring ofbiUions of cubic feet of natural
gas." Still, Texas regulators granted Exco's flaring pern1it Williams Js urging the state to reconsider.
Exco declined to comment.
The Trump administration, as part of its wide-ranging rollback of regulations designed to fight climate change, is moving to eliminate
Obamo.•erarules that would have required oil and gas producers to more aggressively detect and fix gas leaks, and to reir. in flaring or
venting. Fossil fuel companies argue tbe rules were too costly.
Among other won,t performers areindependentJ:ietroieum producers, like Marathon Oil 1 that drill almost exclusively for oil and treat the
natural gas that comes up alongside it as a byproduct.
Last yenr, Marathon Oil vented or flared almost half of the gas produced at its weQs in the Bakken. In this year's first half, that proportion
increased to more than half. And since 2018, Marathon Oil's overall venting and flaring has surpassed even Exxon's.
A :vJarath.on spokeswoman said the company was "actively pursuing" wa~•s to reduce its emissions.
Chevron, on the olher hand, has demonstrated more discipline over the past three years, keeping flaring and venting to less than 3 percent
of the gas it drilled, the data shows. Analysts sald the company appeared to have stricterintetnal ruJes that ctlscourage dri!Ung in areas
that offer few prospects of economically recovering the natuta! gas r:iroduced,
"We built a strategy early in our Permian development that, whenever possible, we would not flare to produce/' Veronica Flores-Paniagua,
a Chevron spokesvroman, said in a, statement
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Despite Their Promises, Giant Energy Companies Bum Away Vast Amounts of Natura! Gas~ The New York Times

In an interview, Brian Pugh, chief inno\·ation officer at BP's onshore oil and gas business in the United States, said the company was
investing in new, centralized gathering and compression facilities in the Permian that would enable it to capture and sell mare gas instead
of flaring and venting it. Nearly all new wells there will connect to the new facilities, the first of which will go online m the first ha.If of 2020,
\fr. Pugh said.
"If you look at us this time next year, we'll be starting to look very, very different," he said.
for more news on climate and the environment. follow @NYTCl1mate 0:-1 Twnter.

Hiroko Tabuchi is a climate repo1:er. She Jrnned The Times ln 2008. ano wa5 part of the team awarded the 2013 Pulitzer Prize for Explanatory Reporting. She previously
wrote about Japanese economics, busmess.and technology frcm Tokyo. @HirokcTabuchi , Facebook
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Exxon\!.Jbi! and BP arc among the worst eulprib fon\astefuUy bumrng off nanira! gas rn the United States' I0Jl od fields, Jcsp1to: prcs,:ntmg themschcqs lcaJcrs m

taddrng the protiicm, Unrarthed .:an r:vcal
The oil giants have bNh commnted to drnstically rl'm m f1aring- 11here- j,:ilS: is bumtd 11:th no <:'C\)!'HJmic benefit~ as a key part of:beir response to 1hechmatc crisis.
But :i inaJor new inveg11gation by C111cunlid, based on ot1iernl 111dustr} dall. hu found that they arc amor,!! thtc wom J:l"'rfiirnur~ ~1 hell it co1nc\ 10 minim111n!!I <:'miu1on,;
from their operations m one or more ofrhe t:nncd Sul!c\· "Big Three" mi field\
!ndepcnJefl! frnckmg finns. Marathon 01L Whiting Pctrokum :mJ Hess CorporatJon arc abo d1,pnsmg of unprcccdentcJ volumes ofn.iturnl gas. ci!h<.'r by rdca~ing it
drrceily i:i!o trlc atmmphcrc or burning. it off - prllt:111)(.'S called \·cn!mg and flanng

~11w, for tbc firi1 11me, C11t'ar1fi,,J ..:an f,.'\Cal the s~·a!e ofthb wa~t,;, ani.J th.: ,,1i .:,)mr1cm1c'~ mo<.t ,·ulpahk for tht• cnonn11:.t).. grccnll\l\lSC gas cnil~$1,111s cr,;,atcd 1,y vcntmg
inJ flanni m Amcna\ bl!iCII otl fi~ld;;
Io1eihcr, the ~•Jk t-ord t-o~m rn Texu. Ehc Perm:an ba~:n

m T<!xa, .i.nd ~e-11. .\lt'X!til ani.l :he Baklsen formatwn 1n ~orth Dakota, acrnum~d 1(1r .:i"",, of CS oil production

m20!8
liut :b,y :i.l,o h•rbour bd\urn• of 1:uh1c 1.. t of n:ituul -'"•\ ond ,111 cor1p1n1c. nltt'n tind n <'J~ier arid cheaper to di,pose of 1t imo the a:musphere than ca;:mire and m1n~pon
11 to ""her.- 11nn bt ~old 1nJ uu:d IO t1enen.te tner•~
l.'nt11rthtd e•n r-:,·eo.i th•t over a pcrmi.1 ofj\m 12 nw111]1r;. comp1nic~ ,,pcr•tme 1n ihcic ,ni tidi.1~ h<lH' 1cnK·d Ill 11,m:d 369 hiila,n cubic· fee! 1>fnatural gas. r,iughl~
oqu1\·•lcn1 :o the 111nu1I c1m~i1on• 1lf !0 coi:11-fircd p;.iwcr ;talion~ ur ~ million c;m.

!'his is panicularly rn;,blermnk becau\e tbc P,mman i~ .wt !0 be : h e ~ ~ in global oil productlun O\CT the nex1 dc,;adc
The m1·c~nga1inn. hase<l un onicrnl mdustr} data pro1idcd by Rys.t;,J Encrg;, :tiso found

• E:-::•.i111;>,fobil ha,; vented ur llucd mur,i !".b llmi •ny other c·umpu1y op<.:ra!Jlll m th1:1 tllrcL"" 01; tkld~ llllCC 20 J l. dc,pite l'.101 being. the l&rJl!~l ru pnxluccr
• Porrm1n drillin1 llpcr11\()t1• 1,:q1mcd b} BP m I SJU.5 bt!lion deal luL year a!re1J} r1nkcJ 111wni the ,,,,om 111 the buin for 1he pwpon:wn of JH \'Cntcd or tlu,:,d.
but pcrformam;e ho dcdincd further under the Brni1h oil m•Jor
• Frad:mi il•!II ~l,1ratho:i 01! \,;ntcd or !lned more v.a~ thin ,my ,ithl'rl11111p<m) .icm,s 1hc ·Hig Three·' m the l2 month~ up to 1hc :.'ni.l of:O.lard1 ?iJ14, rnclu.Jmg
5? 0 .ofthcgu1:prudutedmthcBakk<:n

• l.ll'Jia.:.k!Lllllm1fs Ard1c ml drilhmutlw. J r u r ~
• ~nadmrn1~1ratwn1orollbackkcy~ks.
• a w i . . c l . ~ g c r than ('al1tom1a at ri~k fnm11!nllrng.lllll.kL.lnunn
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Exxon <'Ind BP among worst for flanng m US

01i

fit~lds despite green pledges

Unearthed

Gas flared or vented ,n the United States "Big Three" oil fields, 2011-2018

r~

lk~pon!lm~ to the i11v1"\ti,:;11irin, Sl"nn:N Sht!dl">n Wh1tdH"1\1qt ;D-Rl) tn!J f..:11mrdw,I :i:.111he tindmg~ •rpnr to contatlkt the i.'iQml~ 0ftht
nil mdu5try·.~ mc:i.r
pnuert'ul lohiiy _!!roap: "The,e 11~e rmuhl1ng t1n<lu1~1o. wirn.:h bd1e the :\nic~!('i\!1 Pc!rn'eu111 l:1~titc1e\ ,c\l'.ll-fiitlr'! ul c1rno~1!n cl;rnrnr! ti;1:; inJu\tTy 1~ worlm~ t\1 rcdu(<"
carl',orpn!liinon •·

"lndu•lry d1i1u to ~11ppl•rt mcthttll'. rei;ultl:on !1mk hke !reenwuhmg: o!J bid h1b1tc from •n industry that spclll dcc11Jc~ trying (O 1.kccn e th~ publ!c atx1ut climate
d111n.!!c,'"heco111tn11ed

\'Hrwastegas
!:vcr. thougt' natural g,1~ 1, big husmc"s.,

in

the l·n11cd St~ws, 1,,wf'riCes haYc :ca .:-rimpan:.:s a1 tht• '"Oig Thn:-<:'' oil liasins l0 1foro~e ofb1!!io11~ Mcubic feel ofit into the

~IJ\lO~phL'rt'

J h!~ 1:1. bec,111,e ;hd c11mp,n1,:~ art taq;1etm~ t:1, t'.normou~ re~-cn·o~ oft1i! r,1b:r lh.m ~,1~, wl,1..:l', 1.0. rre,.:11111'1 Jmtlkt vnlume~ Ami \lhile
dri\tl!I Cu• 1t'F11,:ry. .11::1, ~·•n \'111} l:'-.: 1r,Jn~ro:-tt'J vi• pq••!111c

t>i! c,m br lnade<l '1n!o trucks and

T"• co,,t~ of Up\llrill! i<lt: p,:rchu!l'IJ!: tccts/11 tn ripclin,~ 01 bn1kiinjl: nc\, u;1c1,. ,111J th~ p11:,ing i.ta\c ta-.:u nn 1h11 rroceed, . ..:=.n ,1flen outwe11h the cconom1e b~ncl"lr,,
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,1.,~

pn.••~,1re on OJI comp11111c~ lo dr1ll1•n~1r,i., Ihm 1iu•y ue t11li:1.e d1rn•te ,;h,mJC ~erl(l11<-ly h1, inten,;;1!"1¢l!. Exx,m\fobil antl BP have mcrcas1ngiy sought to jlGrtray
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it\
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HP h;as hk.e,;,,•1~.:> .:0111rnit1.._1 (n -,!i•mnuc rc>ut'11t t111rln1- 111iJ ri;p.1,llnb:_~,i;1;1i,111vcJ lad:hng 1:1etl;111.: t11m,~Hll1S from
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Exxon and BP among worst for flaring

in

US oii fields despite green pledges - Uneartr>ed

Si111,;c :!011. E,x\•n~fob1! h•• \'COICd or ftucd QQ bilhoi:1 cubic foct ofgu. more thin 1ny mhor,;l1mpimy upertlm~u, :he P<!nrn.in, Eat:le hird o.nd H.akk:n tll! fidd~.
1.k.p11c !ht tut ll wu m1t the larr:t-~1 proJu..:er uf _c:;1,.
hi !he 12 m0n1h~ bc:1,ccn .-\pr!! 20J{l and :--.1.m;h 21i:9 alunc. bxon \Cntcd 01 !larcd !2 hllwn cub11,.- feet 11f_ga~ 1n the l'crrnian. m,ire than an\ other company.
,-\od dctp1te JU cumm1tm~nt :,i utlu~e n~ m~r~II ll•nn~ b~ 25°., h} 20:0. l1c1,.,,,.,cn ]iJl: and :o::,: hrnn·~ .en::ng ar.d flaring m the '"Bi~ Thrcc" oil hasms actu::ill)
1ncrea,1td b:- .,/)-;,, c,.:-n 1hooih ll\a.i ?f<){lu.:1ion r,11c by oal;r ]~''•

Worst companies for venting and fiaring by total volume across all three basins, 2011-2018
Rank

,,

Oper.itcr

Venu1d/Fla1i!d[MMcf)

he55

3%305

WhJ1~QPe1roleJ/f:

34447 5

CC<rcn0Reso1;rces

714815

Ccm11nen1alF!esou1crs
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OasisPetmleurn

449-49€,

ConocoPh!lhps

-123568

P1oport!onofguventedo1flared

,\rt,m AbramO\. p1rrntr Uhl ht1lJ ofr;l11!t r,:senth •t Ry~taJ E:i"'r¥}· wJU t lie,irriwd ·Jn the Pcnm~·1 specl!ical!y. Euon wrrr~lcppm! np. in k·nm ofaci1,·1ty anJ
productn.>n, \s"ry ,1ggrcs;;1vc-l~ !<1st r~ar \\"c ,:iu· tbl! i lot ut tht~<" ne" Jc1 elopmt'tm '-' uc h.-.1,re-ninj 111 1ncJre- re-rnotc .1r~b without Jl'.'H•lopcd 111frhtru~rur¢ ··

Hot added thu E.uun'J drillrng p~ojn111 oni::n ompactd 1h,: de,elopmc:nt or infrn~!rul'tun: to t.1l.: the ,u .1w:1~·: ·· J"ho.:r,: \\,:re ~urni.: deli)~ 111J tht·n they h1<l tu 11.irc ga,, 1<lr
cx1cmded penods ,)!titJH:,. 11\0 to thrtt' months 1\{)Uldn ·1 be rm.1 rnrc ! 1,011!,J ,11) "
A:i Eu(m.\lobd 11pcl<">11om1n !l>ld C11eanhed "Fl1rm~ t• 1n 1m;iorta!ll b~ue 1\,: :ale \t'I) 1eriou,l~. \\"e hl\e mu.le !j.N~t pro.1,11.:~, in red11cin!'. tl1ri11! hy 11nrtml!' with
third-r•rt} gb tinhtntlJ >J>ltnn;, u.:t·tknn:1! m~:..1;'.atwn of ~a. fa,1h:le~. ulipnwtnj fac:!n:, rd1.1.r11!11~ llitl t'urta1hng production \\hen apprn;,nutt' Th"' i.:omp1ny 1~ 111
ful\ ,;ompl1ance 1vnh ..1-.1te and !<lderal !llrm! re~11h1ii.rn, .1.ad m~l<'" ,,-1 c~ d'!'ort po~,1l>lu 10 ,:1,;e,:d thoit -.1~0,iari.h.,

Srt;n up to receive 11ed;ly 11~i.l bre,,k.mi: new,- »tom:-~ from '-ne~nhcd. phi- 1::~ o~·-:a.,m;ial .:mails 11J1h pct1t10I1S. -::ampatgns. forH.1rn1s111i::nr \'n:untttcrmgupponunilic ...
fromt:nc1nhedo;Oreenp,:ace
Emili!"
F1rstNaf"1e'

;:i.J1!U..1!P.

Oedinln[! pe-rformanc-e
In l,.eeping 1\ub. E:,c:;,;nn and mu~t ,,f!th n1~b-. BP :1are~ ., 1ei1t:\d\ l,111 pc1c::11:ag,;: n'."thc g:b
the i't"ff!Jtan

!!
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Exxon a'ld BP among wmst fa, naring in US ml fields despite green pledgss - L.:nearthed

Th-: o..:om111ny tuok ll\\l\Cr~h1r 11fRHP·~ Pcni111n or,cr,1ion1 Pn :,./riv:::nl:-cr t ~018, foiln1Hn! a $ii!~ b1:lwn dcai, Thc~e: 1)1! wd!~ wcro 11lrc1d)
:xoport10l'I of iD• th~n •n~ mhcr l11ri;..- produl.'cr in the bu(n. bttt :tmcc Bl' t(lnk: ,,,er the puor p-:rfiJrn11net' h:i~ ~-(immu~J

lktwc-rn October:mcl I.J\:ccmbl:r ~U!!i. ~he pertentag-c ofg,1~ 1·ett1~dor !fared w•,.

]J",,.

the ~crnnd h:ghest in '.h:: basin. fn,m

11~ !n, (be third k11hcH m the Pumr111.

J,m\111!;,'

\l:'.nlirtg

and famng a higher

te :-larch 2019. BP t1arcd U !"·" of

Since BP took uv•rdirect op1r1tien of1t- Ptrmi1n oil well, 0.1 ~larch l, dw p1opnr1:t,n nfg.;\o- 1c!'lcJ or lhrcd hn,; ;ncrc:i,cd from !2~;, 111 Fchtlla~y It' 1R'," in Moy. the
mn,;trccen! mo!lthfor\\h1ththcrci1rcl11hlcd•t•

Proportion of gas vented and flared in the Permian by BHP and then BP
Percentageolgasventedorflarnd('\)
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~J

f:

i:

r

The tQmp1ny d(clir,atd to TO:\<:'li \I, hcther it kn~11 1bl')ut the pol,r tmi,,io1H p,:rfonn1nct of the~, a,iut1 before it p1.1rth1\cd thc1Tt. R.ut tho re-port~ dllll. 1,hich BP "-OU]d
!111c had 1ct:e~, to. c!nr!y ~how~ th:11t Al IP di:,,roJc<l nfa h11h.:r prnpor:u,n 111' .[l'U :han 111) llther comp111y in Iha Penn11n bclwe,n 201 ! and 1.0! R
Wh,·n lfob [)1,1Jk:,. wu qwc,11oncd abnrn 1h,_ rerformanl'C url1cr thi~ year he c,;pr~,~cd ~urpmc. tclhn1 ,1 J1mc .\0 camms:, t:;i!I. ·Tm ntlt ~tire the 1crn111cy (lfll l•tcj
tfa1cn·1 lookcli 1nd factchcclrcJ 1\ I'd r,;;11i:, like 11' g11 1n ,ind 11cc lho1oc fiiHIC!I hccRUMC tbcy •ccm ~ touch hi~h l\i me B11! d1•n·1 worry. wc·ll be 1111wcr11"
~
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Senator WHITEHOUSE. And I thank all the members of the panel
for being here today.
Senator BRAUN. By the way, those will be added to the record,
and the record will be open for 2 weeks for any other submissions.
Very briefly, we are going to use this platform often. I think the
other news you may or may not know, but we are going to introduce a climate caucus. I was the first Republican asked to be on
it, and was proud to be the first one to say yes. There will be others.
I think this is the defining issue going forward. We just need to
figure out how we do it in a way that we can pay for it, that everyone is engaged. And also, how we get the rest of the world involved
in doing it.
I think with the conscientious effort and speed you are going to
see from this country, and I am sure that we both share that interest. This hopefully will be the first of many conversations.
I want to thank all of you for coming in today to share your
thoughts.
With that being said, this hearing is adjourned.
[Whereupon, at 11:34 a.m., the hearing was concluded.]
[An additional statement submitted for the record follows:]
STATEMENT OF HON. JAMES M. INHOFE,
U.S. SENATOR FROM THE STATE OF OKLAHOMA
Mr. Chairman, thank you for hosting this hearing on the important ways industry
has both voluntarily and effectively reduced its impact on the environment. This is
a necessary discussion as, unfortunately, we rarely hear of the many ways industry
is already taking initiative to reduce its environmental footprint without overly burdensome and ineffective Government mandates. I am taking this opportunity to
highlight an instance when regulators went too far with an emission reduction proposal that harmed American innovation and economic growth.
As a former chairman of this full committee, I distinctly recall the many spirited
policy disagreements I had with the Obama administration on environmental regulations. While there were many heavy-handed and harmful proposals during that
administration, one of the most ill-conceived was in regard to changes to corporate
average fuel economy (CAFE) standards. As many know, days before President
Trump’s inauguration, the Obama administration’s Environmental Protection Agency (EPA) acted unilaterally to lock in its portion of the 2012 CAFE standards
through 2025. These standards would have unquestionably hampered production of
trucks and SUVs as these types of vehicles do not help automakers meet the arbitrary CAFE standards of 50 miles per gallon fuel economy average by 2025. Government bureaucrats intended to force their radical environmental agenda on Americans despite the reality that SUVs and trucks make up over two-thirds of vehicles
sold in America. The standards have also encouraged car companies like Jeep to
sacrifice passenger safety by forgoing a spare tire in an effort to reduce vehicle
weight to increase average fuel economy. Fortunately, the Trump administration is
putting a stop to President Obama’s harmful fuel economy standards and has proposed replacing them with standards that will reduce vehicle price tags for consumers while maintaining an ambitious national fuel economy standard.
The Obama-era CAFE standards are one of many instances in which bureaucrats
have forced their radical environmental agenda on the American people. These policies are misguided and unfairly limit consumer choice. Oklahomans want affordable
vehicles and do not need Washington elites telling them what kind of cars they can
own. I continue to be proud of the Trump administration and its efforts to cut red
tape and improve CAFE standards. Thankfully we finally have a president willing
to stand up for Oklahoma’s farmers, ranchers and small business owners.

[Additional material submitted for the record follows:]
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American
Forest & Paper
. Association
October 9, 2019
Senate Committee on Environment and Public Works
Subcommittee on Clean Air and Nuclear Safety
Chairman Mike Braun
Ranking Member Sheldon Whitehouse
410 Dirksen Senate Office Building
Washington, D.C. 20510

Dear Chairman Braun and Ranking Member Whitehouse:
Thank you for the opportunity to discuss key considerations for U.S. climate policy.
We appreciate the Committee's outreach to us and other stakeholders. Seeking input
from stakeholders on such approaches will allow for more informed and productive
discussion and deliberation.
The American Forest & Paper Association (AF&PA) serves to advance a sustainable
U.S. pulp, paper, packaging, tissue and wood products manufacturing industry through
fact-based public policy and marketplace advocacy. AF&PA member companies make
products essential for everyday life from renewable and recyclable resources and are
committed to continuous improvement through the industry's sustainability initiative Better Practices, Better Planet 2020. The forest products industry accounts for
approximately four percent of the total U.S. manufacturing GDP, manufactures nearly
$300 billion in products annually and employs approximately 950,000 men and women.
The industry meets a payroll of approximately $55 billion annually and is among the top
10 manufacturing sector employers in 45 slates.
AF&PA's sustainability initiative - Better Practices, Better Planet 2020- comprises
one of the most extensive quantifiable sets of sustainability goals for a U.S.
manufacturing industry and is the latest example of our members' proactive
commitment to the long-term success of our industry, our communities and our
environment. We have long been responsible stewards of our planet's resources. We
are proud to report that our members have already achieved the greenhouse gas
reduction and workplace safety goals. Our member companies have also collectively
made significant progress in each of the following goals: increasing paper recovery for
recycling; improving energy efficiency; promoting sustainable forestry practices; and
reducing water use.
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Senate Committee on Environment and Public Works
Subcommittee on Clean Air and Nuclear Safety
October 9, 2019
Page 2

AF&PA'S Voluntary Emissions Reductions

In 2011, as part of the association's voluntary Better Practices, Better Planet 2020
sustainability goals initiative, AF&PA set a goal to reduce member greenhouse gas
(GHG) emissions-measured in carbon dioxide equivalents per ton of production-by
15 percent. After meeting that goal ahead of schedule, members set a 20 percent
reduction goal and they now are close to achieving that goal as well, as emissions were
19.9 percent lower in 2016 than in 2005.
To put these and other emission reductions in context, it is helpful to consider the U.S.
Nationally Determined Contribution (NOC that was part of the Paris Accord).
Specifically, the U.S. NOC was to achieve a 17% GHG mass reduction between 2005
and 2020, and a 26-28% GHG mass reduction by 2025, with best efforts to achieve a
28% GHG mass reduction by 2025.
The US pulp and paper industry has already exceeded those targets, by reducing direct
emissions by approximately 35 percent on a mass basis between 2005-2016. Further,
as stated above, AF&PA members have reduced their direct and indirect GHG
emissions by 19.9 percent between 2005-2016 on an intensity basis.
In addition to our members' voluntary progress already discussed above, AF &PA
currently is developing new sustainability goals to replace the existing Better Planet
2020 goals. Among others, we are working on a new GHG reduction goal.
Industry Innovation

The industry also is innovating for the future. The industry's Alliance for Pulp and Paper
Technology lnnovation-APPTl-works to transform the paper and forest products
industry through innovation in its manufacturing and products. For instance, a project is
underway to reduce the energy used in certain paper manufacturing processes by 23
trillion BTUs, which would lead to significant GHG reductions. This project is being
carried out by a team led by the Georgia Institute of Technology and is funded by APPTI
members and the Department of Energy's RAPID Institute.
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APPTI identifies high priority, pre-competitive technology challenges for the pulp and
paper industry and promotes scientific research and development projects to address
them. Current projects under development, if implemented, could achieve significant
energy and related GHG reductions for the industry
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Climate Policy

AF&PA believes that any comprehensive climate legislation must balance
environmental, social, and economic concerns to ensure that our nation's economy and
forest products industry remain globally competitive.
In particular, any legislation should recognize the forest products industry's important
and unique role in reducing greenhouse gases, including sustainable forest
management practices, carbon sequestration, biomass energy use, electricity
generation, and paper recovery for recycling. Sustainably managed forests and our
products sequester and store approximately 14 percent of annual U.S. carbon dioxide
emissions. Paper recycling reuses a renewable resource that sequesters carbon and
helps reduce greenhouse gas emissions by avoiding landfill methane emissions and
reducing the total energy required to manufacture some paper products. Any climate
legislation should recognize early actions taken to reduce greenhouse gas emissions.
The forest products industry's use of energy efficiency technology such as combined
heat and power technology also needs to be given full consideration.
The carbon neutrality of biomass harvested from sustainably-managed forests has been
recognized repeatedly by an abundance of studies, agencies, institutions, legislation
and rules around the world and includes the guidance of the Intergovernmental Panel
on Climate Change and the reporting protocols of the United Nations Framework
Convention on Climate Change.
Prior to 2010, the U.S. clearly recognized forest-based biomass energy as carbon
neutral. In EPA's Greenhouse Gas (GHG) Tailoring Rule, for the first time, no such
designation was made, subjecting biomass energy used in stationary sources to Clean
Air Act permit program requirements. In 2011, EPA issued a rule deferring regulation of
biogenic carbon dioxide emissions while its Science Advisory Board (SAB) studied the
issue and pledged to complete an accounting framework for biogenic emissions from
stationary sources by July of 2014, but failed to finish the work.
Numerous EPA documents and policy memos have found positive benefits from forest
biomass use, including EPA's original draft accounting framework (September 2011)
and revised draft framework (November 2014). Both documents recognize the GHG
reduction benefits of bioenergy from forest product mill residuals and byproducts,
including black liquor. In April 2018, EPA issued a policy statement to treat biogenic
carbon dioxide emissions from the combustion of forest biomass at stationary sources
as carbon neutral. As the next step, EPA should implement regulations soon.
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From a broader perspective, it is critical to recognize that U.S. manufactures must
compete globally. To the extent that Congress adopts laws that increase the domestic
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Senate Committee on Environment and Public Works
Subcommittee on Clean Air and Nuclear Safety
October 9, 2019
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cost of production for US based manufacturing, those higher costs of production will
shift production jobs, and economic growth outside of the U.S.
In turn, since U.S. manufacturers are a more efficient user of fuel and natural resources
than manufacturers in most other countries, when production shifts to outside the U.S.,
there will be a net increase in global GHG emissions.
In addition, global energy use trends and emissions projections indicate the US will
continue to be comparatively advantaged as an efficient user of fuel and lower
emissions intensity for the foreseeable future. This data suggests that policies adopted
by Congress that increase competition remove barriers and lower costs to US
manufacturing, are the preferred policy prescription for achieving a net reduction in
global GHG emissions.
Thank you for seeking our industry's input and we look forward to working with the
Committee as this process moves forward.

Best Regards,
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Paul Noe
Vice President, Public Policy
American Forest & Paper Association
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800 Municipal Drive
Fannington, NM 87401-2663
599-1100

1:1!!!=!!!9ll
October 15, 2019

The Honorable Michael Braun, Chair
The Honorable Sheldon Whitehouse, Ranking Member
Senate Subcommittee on Clean Air and Nuclear Safety
United States Senate
Washington, DC

RE:

Hearing on "Reducing Emissions While Driving Economic Growth:
Industry-led Initiatives"

Dear Senators Braun and Whitehouse:
On behalfofthe City of Farmington, New Mexico, these comments are being submitted in support of the
Subcommittee's important work in promoting environmental stewardship through innovation that
preserves and creates jobs for American workers, The City knows first-hand the vital importance of this
mission. Thank you for this opportunity to share our experience involving an exciting and innovative
project to reduce substantial carbon emissions that Farmington is helping bring about
Fannington is a city of nearly 45,000 that serves as the commercial center for northwestern New Mexico
and the Four Comers region of the US. For decades, Farmington has been widely identified with two
things: hosting the annual Connie Mack World Series baseball tournament and the City's close ties to the
extractive energy industry. While baseball continues to thrive in our area, oil, gas and coal mining are
facing unprecedented challenges. There are many reasons for this, but mounting climate concerns rank
chief among them.
This is a problem that Farmington cannot ignore. Some of the best jobs in our area are tied to the fossil
fuel industry and the San Juan Generating Station (SJGS), an 847 MW coal-fired electricity generating
station which is partially owned by the City.
The SJGS and associated high-Btu coal mine operated by Westmoreland Holdings are important
economic drivers and valuable assets for the City because they provide regional employment, low-cost,
reliable and environmentally compliant power generation and other benefits. The SJGS and the mine
provide over 460 direct jobs and 1,000 indirect jobs in a rural part of the state and are significant factors
in maintaining a stable regional economy. Notably, 40 percent of these plant and mine workers are from
the Navajo nation. State and local taxes from the SJGS and mine operations exceed $15 million per year
and are a major source of revenues that support local schools.
Even though the SJGS is a low-cost generator and is fully compliant with all emission limits required
under a 2013 settlement agreement with the New Mexico Environment Department and the EPA, all other
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owners of the SJGS, with the exception of Farmington, announced that they would terminate their
ownership in the station in 2022.
With so much at stake, the City was unwilling to allow the generating station and mine to shut down.
Fannington engaged in a wide-ranging search for investor interest in the SJGS. Fortunately, the City
identified the Enchant Energy investors who were able to formulate a strategy to prevent that from
happening. Enchant Energy proposed to convert the SJGS through the use of proven carbon capture
utilization and storage (CCUS) technology to allow the plant to continue operating as an ultra-low carbon
emitting merchant generator.
Enchant Energy learned that the SJGS is perhaps the best site in the US for the next large-scale
installation ofCCUS technology. The SJGS underwent extensive environmental upgrades in 2017
following the 2013 settlement and the generating station is located only twenty miles from the Cortez
CO2 pipeline, which currently transports CO2 from naturally occurring but declining CO2 source fields
in Colorado to the Pennian Basin where there is a deep market for pipeline quality CO2. Enchant Energy
commissioned Sargent & Lundy, the engineering finn that worked on the Petra Nova carbon capture
project, to perform a scoping study of the SJGS carbon capture retrofit concept.
The completed Sargent & Lundy report, which is attached, shows the retrofit with CCUS will be selffinancing and will not increase the cost of generation.
The study estimates that the cost of carbon capture at SJGS will range from $39.15 to $43.49 per metric
ton, a 35~40 percent reduction from previous installations. The report also shows carbon capture will
decrease CO2 emission intensity at the SJGS from 2,201 pounds per megawatt-hour to 249 pounds per
megawatt-hour. This carbon reduction is 77 percent less than the l,lOO pounds per megawatt-hour limit
mandated by New Mexico's recently passed Energy Transition Act that is designed to transition the state
to increasing levels of clean energy supplies. CO2 captured will be 6 million metric tons per year, which
will provide 313 million standard cubic feet per day of pipeline-quality CO2 for utilization and
sequestration in the Permian Basin.
The success of the SJGS retrofit is highly dependent on the revamped 45Q tax credit, which is providing
crucial support to the deployment of CCUS technology that makes the project economically feasible. The
project will generate $2.5 billion of 45Q tax credits covering the project's estimated CapEx of $1.3 billion
by almost two times. Aided by the 45Q tax credits, the retrofit plan will save jobs and tax base, continue
to allow Farmington to benefit from low-cost power, and will be a crucial next step in positioning the
region, the state and the nation to become leaders in the expected growth of the carbon capture industry.
As Fannington's experience illustrates, the significance of this Subcommittee's actions cannot be
underestimated. The City strongly supports your efforts to press forward to provide additional tools that
will enable the nation's creative minds and willing workers to continue to thrive. Thank you again for
this opportunity to provide Fannington's comments for inclusion in the record.
Sincerely,

Nate Duckett
Mayor

cc: Senator Barrasso
Senator Carper
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October 16, 2019

The Honorable Sheldon Whitehouse
United States Senate
530 Hart Senate Office Building
Washington, DC 20510

The Honorable Mike Braun
United States Senate
374 Russell Senate Office Building
Washington, DC 20510

Dear Chairman Braun and Ranking Member Whitehouse,
The National Audubon Society recognizes the vital importance of sustaining America's
remaining grassland and prairie ecosystem. With more than 80% of this ecosystem owned or
managed by cattle ranchers, we work collaboratively and creatively to support private ranchers,
supporting their efforts to implement regenerative grazing best practices to sustain this
ecosystem while creating economic value for ranchers.
Audubon's groundbreaking North American Grasslands and Birds Report makes clear
our commitment to the conservation of grasslands and grazing lands for the benefit of declining
grassland birds, the climate, pollinators, water quality, and sustainability of rural ranching
communities and their economies.
Supported by our 1.7 million members, Audubon's Conservation Ranching Initiative
represents 70 landowners encompassing 2,000,000 acres across 11 states, from California to
North Dakota to Missouri. On behalf of the National Audubon Society, I wish to promote
conservation-focused cattle production, using methods such as regenerative grazing and native
grasses as forage, as a science-based means to reducing harmful atmospheric emissions. These
methods also promote the conservation of grasslands, America's most imperiled ecosystem.
With only 3% of American grasslands formally protected, cattle ranchers are the truest
stewards of the prairie. While often maligned as "flyover country" lacking the majesty of
mountains, forests or coasts, these communities and special ecosystems represent the
heartland of America. Indeed, the prairie is an iconic American landscape that is robust with
life, from thousands of species of pollinating butterflies and bees and the flowers they
pollinate, to the Whooping Cranes and bison that rely on healthy prairie ecosystems. Audubon
is working with ranchers to ensure that these jewels of America's landscape are preserved for
future generations, not only as a place where our food supply can be grown, but also as a
landscape critical for many species of wildlife and plants. Beyond benefits for wildlife and
plants, regenerative grazing methods can also sequester immense amounts of carbon out of the
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atmosphere, serving as a natural mitigation tool for the growing effects of climate change.
Recent studies indicate that nearly 50% more carbon is stored in grasslands than in forests
across the globe. Furthermore, the loss of 60% of the grasslands has already contributed a
significant amount of soil carbon released into the atmosphere. In the Prairie Pothole Region-

163
which encompasses large areas of the North-Central United States including most of the
Dakotas-the amount of carbon sequestered in grasslands is truly incredible, with conservative
estimates suggesting over 81 metric tonnes of CO2 equivalents per square meter. These studies
highlight the incredible capabilities of grasslands to act as sinks for atmospheric carbon,
promoting not only food security, but also an incredibly important nature-based tool that helps
to combat climate change.
When properly implemented, cattle ranching can be an enormously effective tool to
preserve America's grasslands for both people and wildlife, as well as act to buffer the effects
of climate change. Cattle can be raised on ranches that not only protects grasslands and the
planet, but also returns a premium on each pound of beef sold by ranchers, preserving one of
America's oldest professions. Regenerative ranching can be used to decrease emissions while
also promoting grassland conservation and providing a livelihood for America's ranchers.

Sincerely,
Marshall Johnson
Vice President of Conservation Ranching Initiative
The National Audubon Society
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cc: Chairman Barrasso and Ranking Member Carper
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Since l9!6
America's Cement Manufacturers'''
Portland C•JUnt An~•n
1150Connec!icutAveriue HW, Suite SOD
Washington,DC20036-4i04
202.408.9494 Fax-202,408.0877
'fjww.cement.org

October 17, 2019
The Honorable Sheldon Whitehouse
Ranking Member
Subcommittee on Clean Air &
Nuclear Safety
Committee on Environment
& Public Works
United States Senate
Washington, D.C. 20510

The Honorable Mike Braun
Chairman
Subcommittee on Clean Air &
Nuclear Safety
Committee on Environment
& Public Works
United States Senate
Washington, D.C. 20510

Dear Chairman Braun and Ranking Member Whitehouse:
I am writing to you on behalf of the Portland Cement Association (PCA) in support of the
hearing entitled, "Reducing Emissions While Driving Economic Growth: Industry-led
Initiatives." Sustainability and environmental stewardship are top priorities for Amcrica·s
cement manufacturers.
PCA, founded in 1916, is the premier policy, research, education, and market intelligence
organization serving America's cement manufacturers. PCA members represent 92 percent of the
United States· cement production capacity and have distribution facilities in every state in the
continental U.S. Cement and concrete product manufacturing, directly and indirectly, employs
approximately 610,000 people in our country, and our collective industries contribute over$ l 25
billion to our economy. Portland cement is the fundamental ingredient in concrete. The
Association promotes safety, sustainability, and innovation in all aspects of construction, fosters
continuous improvement in cement manufacturing and distribution, and promotes economic
growth and sound infrastructure investment.
Portland cement is not a brand name, but the generic term for the type of cement used in virtually
all concrete. Concrete forms when portland cement is mixed water, and aggregate (sand and
rock), and allowed to harden. Cement holds the concrete together and has a role similar to flour
in a cake mix. Concrete is the most-utilized material after water in the world; the U.S. uses about
260 million cubic yards of concrete each year. It is used to build highways, bridges, runways,
water & sewage pipes, high-rise buildings, dams, homes, floors, sidewalks, and driveways.
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Cement, the essential material to make concrete, is manufactured through an energy-intensive
process. The heart of the process is the cement kiln, a large rotating industrial furnace in which
limestone (the critical raw ingredient) and other materials are heated to 3,500 degrees Fahrenheit.
At this temperature, the materials become molten and then recombine into small stones called
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clinker, which is then conveyed to mills to be crushed into the final cement powder. During the
heating phase, the molecular structure of the calcium carbonate (CaCO3) found in the limestone
breaks apart to form calcium oxide (CaO) and carbon dioxide (CO2), which is released as
process emissions. These emissions are a chemical "fact of life" in cement manufacturing. which
constitutes 60% of industry CO2 emissions. Currently, there is no commercially viable
technology to prevent or reduce the released CO2 resulting from the chemical process.
Cement manufacturers have invested significantly to reduce CO2 and other emissions by
implementing R&D driven technology improvements, increasing energy efficiency, and reducing
reliance on fossil fuels through the use of lower carbon-intensive alternative fuels. The cement
industry lowered energy consumption 37 percent since 1972 through equipment and process
improvements. Further, while increasing production by 26 percent between 20 l O and 2016, the
cement industry decreased its GHG emissions by six percent through efficiency improvements in
the manufacturing process. Fu1ther, cement manufacturers have reduced energy use by 40% from
7.8 gigajoules per equivalent tons in 1972 to 4.6 gigajoulcs per equivalent ton in 20 I 6. For 2017,
twenty-six (28%) of cement plants won awards from the Department of Energy's EnergyStar
program for their efficiency efforts.
The cement industry uses a wide variety of fuels, natural gas, coal, and secondary materials like
tires to achieve the high temperatures necessary to create cement Secondary material is a term
for post-industrial, post-commercial, post-consumer paper, plastic, and other materials that have
tremendous energy value. Their use as fuels helps to reduce industrial emissions of greenhouse
gases (GHG) and other emissions. They also limit landfill disposal of materials that can become
pub Iic health vectors and safety risks, conserve natural resources, and provide low-cost
sustainable fuels.
Currently, 15% of the fuels used by the cement industry are alternative fuels, such as tires,
biofuel, and biomass, that would have ended up in landfills. There is an opportunity for
manufacturers to use more alternative fuels to conserve natural resources and achieve lower
emissions. However, federal regulations inhibit expanding to other sources like fabric, paper, and
plastic, which arc a standard alternative fuel in Europe. Our members are constrained through
RCRA, the CAA, and the EPA regulating the use of non-hazardous secondary materials and
wastes as fuels. In response to a 2007 court decision restricting the combustion of solid waste for
energy recovery, EPA issued a regulation in 2011 known as the Non-Hazardous Secondary
Materials (NHSM) Rule, allowing for secondary materials to be used for energy recovery if they
met specific legitimacy criteria. In theory, the rule provided a way to distinguish between true
waste materials with little to no value and material streams that, while once disposed of as waste,
could be put to far more productive use as alternative fuels. In practice, the rule has become yet
another roadblock to sound energy and materials recovery policy.
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PCA urges Congress to amend the definitions of "Recovered Materials'' and "Recovered
Resources" within RCRA so the cement industry can increase its use of alternative fuels. We
also encourage the Committee to urge the EPA to use its broad authority under the NHSM rule to
increase the availability of secondary paper, plastics, fabrics, and other materials as alternative
fuels. Through the increased use of alternative fuels, the cement industry can further reduce its
GHG and other air emissions while providing a solution to the national waste problem.
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While the cement industry has worked to reduce its GHG emissions, further support from the
federal government is necessary. PCA is encouraged by the Committee's passage of the Utilizing
Significant Emissions with Innovative Technologies Act (USE IT Act). PCA believes that this
legislation is an important step to help develop the technology needed to address climate change.
PCA appreciates the opportunity to share our member's efforts to improve efficiency and reduce
emissions. We look forward to working with the committee on future legislation and agency
oversight to ensure cement manufacturers have the support required from the federal government
to enable the industry's continued reduction of its carbon footprint in a responsible and
sustainable manner.

Sincerely,
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Sean O'Neill
Senior Vice-President, Government Affairs
Portland Cement Association
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55 East Monroe Street• Chicago. IL 60603 USA• 312·269·2000
\\Ww.sarg,cnt!undy .com
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This Report ("Deliverable") was prepared by Sargent & Lundy, L.L.C. ("S&L"), expressly for the sole
use of Enchant Energy LLC ("Client") in accordance with the agreement between S&L and Client. This
Deliverable was prepared using the degree of skill and care ordinarily exercised by engineers practicing
under similar circumstances. Client acknowledges: ( 1) S&L prepared this Deliverable subject to the
particular scope limitations, budgetary and time constraints, and business objectives of the Client; (2)
information and data provided by others may not have been independently verified by S&L; and (3) the
information and data contained in this Deliverable are time sensitive and changes in the data, applicable
codes, standards, and acceptable engineering practices may invalidate the findings of this Deliverable.
Any use or reliance upon this Deliverable by third parties shall be at their sole risk.
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Executive Summary
The San Juan Generating Station (SJOS) facility is an 847 MW coal-fired power plant located in
northwest New Mexico that has been identified as a candidate for retrofitting carbon capture utilization
and sequestration (CCUS) technology. The SJGS has two operating coal-fired utility boilers. Unit I and
Unit 4, and two recently retired units. Units 2 and 3; the retired units have been left in place with much of
the auxiliary equipment mothballed.
This pre-feasibility study is being conducted to evaluate the technical feasibility and cost of a CCUS
retrofit project based on amine-based CO 2 capture technology at SJGS, considering the current federal
and state regulatory requirements. The current study represents expected utility requirements and capital
costs that correspond to the current advancement of the amine-based technology and rely on information
published by both Mitsubishi Heavy Industries (MHI) and Shell on their recent installations and
developments. Specifically, this study builds on the information provided from recent experience and
installations of both MHI and Shell at Petra Nova and Boundary Dam, respectively.
Furthermore, this study considers the cost savings associated with using existing infrastructure from the
recently retired Units 2 and 3 at SJGS to supply the CO2 capture utility requirements. Using the existing
auxiliary systems lowers the project capital costs and reduces the overall cost of capture, making this
facility an attractive candidate for CCUS.
Even while including the' cost of construction for the CO 2 pipeline connection from power plant to the
nearby interstate Cortes CO, pipeline, the cost to implement CO, capture at SJGS is estimated to be $3943/tonne, as shown in Table ES-1. These costs are in line with the U.S. Department of Energy's (DOE)
long-term goal of$40/tonne, which does not include the capital cost of the new pipeline.

Table ES-1: Cost of CO, Capture
85% Capacity
Factor
1.295,280,000
0.1243

100% Capacity
Factor
1,295,280.000
0.1243

$/yr

161,000,000

161,000,000

$/yr
$/yr

99,939,000
260,939,000

Units

Description
Total Project Cost
CCF
Annualized Capital
Cost
Annual O&M Cost
Total Annual Cost

$

mmscfd

313

115,389,000
276.389.000
368

Annual CO, Captured

tonnes/yr

6,000,000

7,060,000

Cost of Capture

$/tonne 1

43.49

39.15

CO 2 Captured
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Note l. Cost of capture reported as dollars per metric ton (equivalent to 2,240 lbs).
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In addition to the lower cost to implement CO 2 capture at SJGS. the facility is located nearby to a CO2
pipeline. This will require minimal pipeline costs in comparison with many coal-fired facilities as well as
a market opportunity for sale of the produced compressed CO,.
As part of the next steps of this project, it is recommended that a more in-depth front-end engineering and
design (FEED) study be conducted to advance the project definition, engage the technology providers to
provide site-specific performance data, and develop a detailed cost estimate. During the future phases, it
is recommended that the CO, capture system be competitively bid to obtain sit,e-specific performance and
design information, and competitive pricing for the subcontracted CO, capture system cost. CO,
technology original equipment manufacturers (OEMs) have indicated that overall capital costs of the
facilities have reduced in the last IO years, due to modularization and optimization of the process.
Depending on the advances made over the last 3-5 years, it is expected that OEMs will be able to provide
optimized auxiliary power and steam requirements. As such. the overall plant derate may also be
optimized and reduced in future applications of this technology.
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If the FEED study demonstrates the viability of the project, it could become the first large-scale CCUS
retrofit of a coal-fired power plant that has the potential to reduce 6,000.000 tonnes CO2/year.
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1
1.1

Introduction
Project Background

The San Juan Generating Station (SJGS) facility is a nominal 847 MW-net coal-fired power plant located
in northwest New Mexico approximately 15 miles northwest of the City ofFannington ("Farmington").
The power plant has been identified as a candidate for retrofitting carbon capture utilization and
sequestration (CCUS) technology. SJGS currently has two operating coal-fired utility boilers, Unit l and
Unit 4, and two recently retired units, Units 2 and 3. The retired units have been left in place with much of
the auxiliary equipment mothballed.
SJGS Units 1 and 4 fires western bituminous coal supplied by the adjacent mine, San Juan Coal
Company, owned by Westmoreland Holdings. The current coal supply contract expires in June 30, 2022;
however, San Juan Coal Company has offered SJGS a new contract for 3.2 million tons of coal per year
for the years 2022 through 2033. Recently passed state legislation. (the New Mexico Energy Transition
Act) requires the environmental improvement board, or local board, to adopt regulations limiting carbon
dioxide (CO2) emissions from coal-fired electric generating facilities with an originally installed capacity
exceeding 300 MW to no more than 1,100 pounds CO2 per megawatt-hour (lb/MWh) by January l, 2023.
Installation ofCCUS technology on existing coal-fired generating facilities will likely be required to
comply with this regulation. The majority shareholder of the facility, Public Service of New Mexico
(PNM), has announced they will not renew the coal contract in 2022 and intend to retire the power plant.
SJGS is currently owned by a group of public utilities, investor owned utilities. and municipal power
entities pursuant to the Amended San Juan Participation Agreement (ASJPA). Farmington is currently a
5.076% part-owner of the facility and has the right under the ASJPA to acquire interests held by all the
other owners effective at the termination of the existing coal contract on June 30, 2022. Enchant Energy
LLC ("Enchant") has entered into an Agency Agreement with Farmington to develop and manage the
CCUS retrofit process and Enchant intends to acquire ownership of SJGS with the exception of
Farmington's current plant ownership interest on June 30, 2022 through the assignment by Farmington to
Enchant of Farmington's acquisition rights under the ASJPA. Enchant and Farmington expect to execute
this assignment agreement in July 20 l 9 after the conclusion of this pre-feasibility study.
This pre-feasibility study is being conducted to evaluate the technical feasibility and the cost ofa CCUS
retrofit project at SJGS taking into consideration current federal and state regulatory requirements.
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As part of the next steps of this project, it is recommended that a more in-depth FEED study be conducted
to advance the project definition, engage the technology providers to provide site-specific performance
data, and develop a detailed cost estimate. lfthe FEED study demonstrates the viability of the project, it
could become the first large-scale CCUS retrofit of a coal-fired power plant that has the potential to
reduce 6,000,000 tonnes COi/year.
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Sargent & Lundy Experience

S&L is an industry leader in CO 2 capture FEED studies and implementation. S&L has been conducting
studies and performing detailed balance-of-plant (BOP) engineering and technical evaluations for carbon
capture projects since 2007. S&L has completed several FEED studies for these and other clients in which
S&L prepared the preliminary system engineering, project layout, cost estimating, and preliminary
design. S&L has extensive experience conducting technical evaluations for CO2 capture projects, as well
as performing several FEED studies for clients including preliminary engineering, project layout,
conceptual design. and cost estimates. The most notable project was the Petra Nova Carbon Capture
Project.
S&L worked on the CCUS development and implementation for NRG and Petra Nova from 2011 to
2017. Notably, that project among other things included: owner's Engineer during development and
design phase of the project, including design reviews and HAZOP; a detailed design of the ductwork
system for the 240 MWe slipstream (646,500 scfm) of flue gas: and an evaluation ofMHl's amine-based
process which produced 1.6 million tons of CO2 per year (4 776 tons/day).
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Beginning in 2018, S&L has been supporting the development of a commercial carbon capture design and
costing study for the Nebraska Public Power District and the DOE. S&L's role includes performing
studies, BOP and engineering and design, construetability review and cost estimating.
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2

CO2 Capture Technology

Several CCUS technologies are been developed to capture and utilize CO2 from combustion sources,
including coal-fired power plants. However. given the timeframe to achieve compliance with current
New Mexico emission standards requirements, the retrofit of SJGS with CCUS technology must be based
on commercially available capture technology for coal-fired power plants the size ofSJGS. Based on the
current status of capture technology development, amine-based CO, capture is the only commercial
technology available at this scale. Amine-based absorption technologies have been demonstrated as
technically feasible and amine-based technologies have been permanently installed at both the Petra Nova
and Boundary Dam facilities. Petra Nova has been operating with CCUS technology since January of
20 17 and Boundary Dam since the fall of 2014, both capturing 90% of CO 2 emissions,
As such, this pre-feasibility study will be conducted based on implementing a typical amine-based system
capable of treating flue gas from SJGS Units 1 and 4. Suppliers of these systems are MHI, Shell, and
Fluor. Amine-based capture, systems offered by all these vendors include the same general
equipment/components, designed based on the use of their own proprietary solvent. This pre-feasibility
study is not based on detailed engineering; thus, design considerations and costs included in this repot1
are representative of the use of any of these vendors; and any of these three systems would be integrated
in a similar approach,

2.1

Process Description

In general, amine-based CO 2 capture system consists ofa quencher (or pre-scrubber), an absorber, and a
stripper. Compression and dehydration are also included to produce CO, at pipeline requirements. In
addition, the flue gas will require a booster induced draft (ID) fan to overcome the pressure loss through
the CO2 capture system. A high-level block diagram of the system is shown in Figure 2-1,

QUENCHER

Wi'GD

ABSORBER
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Figure 2-1: CO2 Capture Block Diagram
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Amine solvents are sensitive to impurities and will react with sulfur dioxide (SO 2) and sulfur trioxide
(SO,) molecules present in the flue gas. These reactions contaminate the solvent by forming intermediate
salts. which in turn leads to higher solvent regeneration requirements and increased operational costs. SO,
concentrations of IO ppm or less are generally required for effective CO2 capture. While SJGS Units I
and 4 are equipped with recently upgraded limestone forced oxidation wet flue gas desulfurization
(WFGD) systems for SO 2 control, the existing Wl'GDs do not provide the SO, and SO, removal
efficiency required for an amine-based system. As such, additional SO, and SO, removal is required for
more efficient operation of the CO 2 capture system.

2.1.1

Quencher and Pre-Scrubber

Additional SO, and SO, removal can be achieved using a caustic solution to pre-scrub the flue gas
upstream of the absorber. The pre-scrubber is integrated with the quencher, which is designed to reduce
flue gas temperatures to optimize CO2 capture kinetics and efficiency in the absorber. Residual
particulates, water, sulfates, and other soluble components removed from the flue gas in the quencher will
build-up in the cooling contact water as it is recycled. In addition, a large volume of water will be
collected in the quencher as it is condensed from the saturated flue gas. To maintain the liquid
recirculation rate and limit the buildup of impurities in the recirculating solution, a blowdown stream is
required to reduce the concentration of contaminants and overall liquid volume. The blowdown stream
will be sent to the cooling tower as makeup water.

2.1.2

Absorber

Cooled flue gas from the quencher passes through a counter-current packed absorber column, where the
amine-solvent absorbs CO2 present in the flue gas. Several levels of packing, spray zones, and trays
facilitate the required liquid-to-gas contact to ensure a high level of CO, absorption by the solvent
Properly designed absorber columns can achieve CO2 capture efficiencies of90% or more. A water wash
is located at the top of the absorber to remove any entrained solvent in the flue gas. The clean gas exits
the absorber and is exhausted through a new stack located on top of the absorber.

2.J.3

Stripper

The CO 2-rich solvent from the absorber enters the top of a stripper column, where CO 2 is desorbed from
the amine-solvent through the addition of heat to break the bond between the amine-solvent and the
dissolved CO 2 • The reboiler at the base of the stripper utilizes low quality steam as the source of energy to
vaporize water in the dilute solvent. The hot-lean (or regenerated) solvent which is free of CO2 is returned
to the absorber.

2.1.4

Compressor
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A mixture of CO 2 and steam exits the top of the stripper and is sent to the compressor system, which both
dehydrates and compresses the CO, stream. The compressor is designed to pressurize the CO2 product
stream to pipeline quality. As part of this process, additional moisture is removed to provide a CO, stream
with c: 99% purity at around 2,215 psia. Moisture removed from the dehydration system and during the
compression process is collected and sent back to the stripper.
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2,LS

S.JGS Arrangement
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Figure 2-2 shows a simplified process flow diagram (PFD) of the CO2 capture system for SJGS, Based on
a preliminary review of flue gas flow rates, it is expected that the CO2 capture system would consist of
2x50% trains, which would be sized to treat the entire flue gas volume ofSJGS Units l and 4.
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Figure 2-2: Commercial Amine B:-iscd Process Flow Diagram - h:50% Train
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2.2

Integration with SJGS Units 1 and 4

A PFD of the CO 2 capture system was developed and is included in Appendix B. Figure 2-3 highlights
the tie-in locations to the CO2 capture facility boundary limits. A visual representation of the proposed
plant layout is provided in Appendix D.
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Figure 2-3: Integration Block Flow Diagram
Circulating cooling water to and from the CO2 capture facility will be cooled via cooling towers in the
Units 2 and J areas and will require new underground piping The Unit J cooling tower has remained
intact, and will be repurposed for this service, with some repair work expected. The Unit 2 cooling tower
has been demolished, leaving the infrastructure such as the piping and foundation in place. A new
cooling tower will be constructed in place of the old Unit 2 tower. It is assumed that due to the proximity
to the Unit J cooling tower, new circulating water pumps would not be needed. However, for integration
with the new cooling tower in the Unit 2 area, the existing pumps will be replaced to overcome the
additional distance and pressure drop of the system. A new pipcrack will be installed from the Unit 1-4
boiler buildings to the CO, capture facility; the pipe rack will include demineralized water for makeup to
the wash water and process steam from Unit I and 4 steam turbines.
New ductwork to the San Juan CO2 capture facility would be tied into Units 1 and 4, downstream of the
existing WFGD systems, prior to the stack breaching. Two new booster ID fans will be located in the CO 2
capture facility to overcome the pressure drop associated with the new equipment. Flue gas would be
routed from the tie-in to the CO, capture facility via elevated ductwork. The ductwork would combine
with the piperack from the boiler building and the duct bank or cable tray from the existing auxiliary
power transformers; this would become the utility rack once combined and would enter the CO2 capture
facility from the southwest corner.
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Scrubbed flue gas would exit the absorber vessel through a new stack located on top of the absorber.
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Energy for the stripper would be provided by low quality steam, from the units' existing steam cycle.
Low quality steam would be extracted from the crossover between the intermediate (IP) and low pressure
(LP) sections of the steam turbines. After the steam condenses in the stripper reboiler, the associated
condensate would be pumped back to the base plant's condensate system.
For this evaluation S&L assumed that the CO 2 capture facility would be designed with two parallel 460
MW-equivalent (MWe) trains in a 2x50% configuration for the facility. Two trains allow more flexibility
at more optimal performance. A single large train of915 MWe could be installed but is not preferred due
to turndown capabilities associated with feeding this equipment from multiple units. Unit 4 is the larger of
the two units, at 544 MW-gross train, and should it be offline, the turndown through the CO, capture
facility would fall below the 50% typical turndown rate.
San Juan recently retired two of four units, leaving auxiliary equipment that could be utilized for the new
CO, capture facility. For example, as previously discussed, the cooling water demand for each CO,
capture train is expected to be similar to the original circulating water rate for the retired units (Units 2 &
3). Therefore, the existing Unit 3 cooling tower could be repurposed, to provide cooling for the CO,
system. Unit 2 cooling tower has since been demolished, leaving the foundation. A new tower will be
built in its place, sized for the original water demands. Through such repurposing, the cost for new
cooling towers to provide cooling to the CO 2 capture facility is reduced through reuse of the existing
equipment and infrastructure.
Cooling towers consume significant quantities of water; however, the makeup water does not require high
quality. The retirement of Units 2 and 3 is expected to provide sufficient margin in the makeup water
capacity to the facility. To minimize the amount of makeup water required for the cooling tower, water
generated in the process could be used as makeup to the maximum extent possible.
Cooling tower blowdown would be treated in the existing wastewater treatment system, which is sized to
treat cooling tower blowdown from all four units. Since the circulating water streams are expected to
operate at similar temperatures at the inlet to the cooling towers and are approximately the same flow
rates. it is expected that the blowdown rates would be similar enough to be accommodated by the existing
system with Units 2 and 3 offline.
A small quantity of high-quality process water would be required for operation of the CO, equipment for
solvent regeneration or absorber water balance purposes. The water would be sourced from the plant's
existing demineralized water makeup system. Based on the fact that SJGS was designed to operate with
four units and now only runs two units, it is expected that there is sufficient margin in the demineralizer
system to accommodate the CO, capture facility.
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The CO, capture and balance of plant (BOP) systems include a significant number of pumps,
compressors, fans, and other components which would result in significant auxiliary power consumption.
The primary power consumer is the compressor, which pressurizes the CO 2 stream to the required
pipeline pressure. For the purposes of this study, it is assumed that power would be supplied by the
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existing facility's auxiliary power system from the Units 2 and 3, which are no longer in operation and an
additional new auxiliary power transformer,
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There is additional integration with the facility based on disposal or treatment of wastes generated by the
degradation products of the amine-based solvent. As part of amine solvent-based systems, the degraded
solvent will be filtered out occasionally and disposed of separately off-site.

182
FINAL
Revision 0

Enchant Energy LLC
San Juan Generating Station - Units I & 4

JulyS,2019
Page 3-1

CO2 Capture Pre-Feasibility Study

3

Project Design Basis

3, 1 Flue Gas Conditions
Table 3-1 summarizes the major inputs and assumptions used as the basis for the design of the SJGS CO,
capture system. These inputs were based on publicly available information. Assumptions based on typical
industry standards and engineering judgment were also used, where appropriate.
Table 3-1: Flue Gas Properties

Existing FGD
Outlet Unit 1

Stream Characteristics
Temperature
Pressure

3.2

Existing FGD
Outlet Unit 4

OF

129

129

psia

12.241

12.241

N,

lb/hr-vol%

2,784,625

68.17

4,502,289

o,

lb/hr-vol%

177.619

3.80

349, I 24

4.64

1-hO

lb/hr-vol%

415.475

15.82

654,005

15.45

68.38

CO2

lb/hr-vol%

781,916

12.18

l, I 90,946

11.51

S02

lb/hr-ppmv

147.06

I 5.8

313.83

20.9

SOi

lb/hr-ppmv

12.72

I.I

19.37

l.O

NOx

lb/hr-ppmv

843.4 7

125.7

1,244.11

115.0

NH1
Hg

lb/hr-ppmv

24.84

10.0

40.05

Total Flow
MW-Moist.

lb/hr-acfm
g/rnol-lb/lb

lb/T8tu

l.20

10.0
1.20

4,160,664

1,254, l 65

6,697,983

2,021,601

28.52

0.111

28.48

0.108

Utility Usage Rates
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Table 3-2 summarizes the expected SJGS CO2 capture facility requirements and estimated utility
consumption for each unit and the total plant. This information is based on S&L's experience with the
commercial amine-based processes. The values used below are a ratio or factored from past studies.
Project specific values will be calculated and validated with a selected OEM during the FEED study or
detailed design.
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Table 3-2: CO2 Capture Facility Requirements and CO2 Quality

Unit 4

Unit l

CCS Data for SJGS

Total Plant

Source

Existing Plant Data

Plant Gross Output, (MWgrnss)
Total Plant Heat Input, (mmBtu/hr)

370

544

914

Farmington

3,667

5,409

9,076

20171RP 1

Existing Aux Power, (MW)

30

37

67

Farmington

Existing Net Power, (MW,")

340

507

847

Calculation

Existing Heat Rate, (Btu/kW,et, llHV)

10,786

10,669

10,716

2017 !RP'

Stack SO,, (lb/MMBtu)

0,039

0.054

0.048

CAMD 23

12.2

l l.5

12

Calculation

23

64

87

816.000

1,262,000

2,078,000

705.840

1,091,630

1,797,470

36

37

36

!3 l,000

200,000

33 I ,000

48

74
14

122

13
322

470

792

49

75

124

13

14

14

243

358

601

29

29

29

Stack CO,, vol %
CCS Requirements

Demineralized Water, (gpm)
Steam to CO2 System, (lb/hr)
Steam Extracted for IP/LP, (lb/hr)
LP Steam to CO 2 System. %
Additional Cooling Water Flow for CO,.
/rrnm)
Plant Derating due to Extraction, (MW) i
Plant Gross Power Derating, %
Revised Gross Output, (MW grnss)
Total Aux Load for CCS Plant, (MW)
Total Aux Load for CCS Plant, %
Net Change w/ CCS
Total New Net Power, (MW)
Total Plant Power Net Reduction,%

l3

Internal
Database
Internal
Database
Estimated
Calculation
Internal
Database
Estimated
Calculation
Calculation
Internal
Database
Calculation
Calculation
Calculation

Note l Extracted from PNM 2017-2036 Integrated Resource Plan ([RP). July 3, 2017
Note 2. Data from Air Markets Program Database (AMPD) 12/1/2017 to 3/3 \/2019
Note 3 An average of all the SO, data points from the top 10% of the foll load

3.3

CO2 Production

The CO 2 rates for SJGS are provided in Table 3-3. Based on the information provided, controlled CO,
emissions from SJGS are approximately 249 lb/MWh-gross on a weighted average basis assuming for
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90% capture.
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Table 3-3: CO2 Rates for San Juan Generating Station
Unit 1

Unit 4

Total Plant

Baseline Plant CO, Emissions Rate'

(lb/MWh,rn,,)

2,165

2,236

2,201

Post-Project CO, Emission Rate

(lb/MWhgrnss)

243

254

249

Max Full Load Post-Project CO 2 Capture Rate

(lb/hr)
(mmscfd)

703,724
124
45,200

1,071,852
189
68,845

1,775,576
313
114,045

S,JGS CO 2 Rates

Post-Project CO, Capture Rate'

(mmscfy)
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~ote L Data from the linitcd States Environmental Protection Agency's (EPA) Air Market Program Database (AMPD) - Annual
average for 2014-2018 Total plant is estimated based on the average of Units! and 4.
>-iote 2. Values calculated assuming an annual average facility caracit) factor orB5%.
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Project Considerations

4.1

Permitting Considerations

4.1.1

State CO 2 Requirements

New Mexico recently enacted Energy Transition Act (ETA, SB 489) requires electric generating facilities
in the state with an originally installed capacity exceeding 300 MW, to comply with a CO, emissions
standard requiring emission of under 1,100 lb/MWh by January l. 2023. Installation ofCCUS at SJGS
will decrease CO 2 emissions by c: 90%, or approximately 6 million tons per year. More specifically,
CCUS installation at SJGS would limit CO2 emissions to 243 lb/MWh-gross and 254 lb/MWh-gross for
Units 1 and 4 respectively, which is 77% below the emissions standard required by the Energy Transition
Act.
There is an expected 30 to 36 month period of construction required for a project of this magnitude.

4.1.2

Water Rights

Currently, SJGS has excess infrastructure capable of handling up to 30,000 acre-feet/annum (AFA) and
permits to consume up to 19,000 AFA. The operating Units I and 4 utilize 12,000 AFA, leaving excess
capacity to process 18.000 AFA and excess water consumption rights of7,000 AFA. The project requires
an increase in the makeup water demand to the cooling towers above the current Units l and 4 demands.
However, the blowdown flow can be treated with the existing waste water treatment system, which
currently recycles up to 98% of Units 1 and 4 blowdown water. A similar water recycle/reuse rate is
expected from the new blow down stream. The net result of this will be to minimize the net fresh water
makeup to only 6,000 AFA. Therefore, additional water handling facilities or water consumption rights
are not expected to be needed.

4.1.3

Air Emissions

SJGS is subject to federal and state regulations on emissions. As a result of the environmental upgrade
completed in 2017, the plant is currently fully compliant with all limits required under a 2013 settlement
agreement with the New Mexico Environmental Department and the EPA. SJGS had selective noncatalytic reduction (SNCR) technology installed for NOx control on Units l and 4. The SNCR was
determined to be the [lest Available Retrofit Technology (BART) at the time of the settlement agreement.
The installation of SNCR on the SJGS brought the plant into compliance with Section l l 3(g) of the Clean
Air Act.
The settlement agreement also resulted in a lower SO, permitted emission rate for Units l and 4 and the
retirement of Units 2 and 3 by the end of 2017. The settlement agreement does not have an expiration or
renewal date.
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SJGS will continue to be compliant with the terms of the 2013 settlement agreement. Installation of
CCUS will not increase emissions of any controlled pollutants and, in addition to CO2 reductions, will
likely reduce facility emissions of particulate, SO 2, NOx, ammonia and mercury.
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4.2

Plant Derate and Additional Auxiliary Power Demand

There are two parameters that will reduce the base facility's net power output: steam extraction and
auxiliary power usage, The steam extraction from the IP/LP cross-over reduces the overall gross capacity
of the turbine by removing the steam prior to passing through the LP turbine, For the purposes of this
pre-feasibility study, steam demand and corresponding plant derate was estimated based on the current
technology requirements and similar units, Based on the estimated steam consumption it is predicted that
the gross output is derated by approximately 48 MWe on Unit 1 and 74 MWe on Unit 4,
The CO2 capture facility also uses power to operate the rneehanical equipment required to compress the
CO2, This power need is expected to be provided by the station's existing auxiliary power transformers
and an additional auxiliary power transformer, This power usage requirement will reduce the net power
that can be provided to the grid, Auxiliary power demands were factored from publicly available
information for the current technology requirements, Based on the sizes of the facility, the total net
output of the generating unit for each case is provided in Table 4-1,

Table 4-1: Plant Net Output with CO2 Capture

Gross Boiler Size/Steam Generation
Base Plant Auxiliarv Power
Baseline Net Boiler Outout
Process Stearn Eouivalent Power Derate
CO2 Facility Process Auxiliary Power
Net Power Output (MW)

Unit 1

Unit 4

Total

370

914

340

544
37
507

48
49

74
75

243

358

30

67
847
122
124
601

During the FEED Study or detailed design, the steam consumption and power consumption will be
solicited from the selected OEM, and heat balances will be developed to calculate the plant derate,
Typically, a CO, capture project can be adversely affected by the amounts of steam and power
consumption required for the carbon capture operations resulting in lost revenues and profit For SJGS,
the overall net power output is estimated to be reduced by 246 MW due to the retrofit at 100% capacity
utilization, Since SJGS will operate as a rnerehant plant after retrofit, the economic impact of the lost
output due to auxiliary load and steam usage has been estimated at the expected cost of generation
including fuel cost,
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The new net power output after CCUS technology is installed will be approximately 600 MW, Currently,
there is a significant amount of time in which the facility has been historically dispatched at or below 600
MWn, If this load demand were to stay the same, the SJGS would be able to operate at or near 100%
boiler capacity, resulting in the maximum CO 2 production rate, It is therefore reasonable for a facility
such as SJGS to evaluate the cost of the unit derate based on the cost of additional fuel and operating
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costs to provide the steam and auxiliary power required for CO, capture, rather than based exclusively or
predominantly on the cost of lost generation.

4.3

CO2 Market Opportunities

There is an opportunity for CO, to be sold for enhanced oil recovery (EOR) in the SJGS area. The facility
is located within relatively close proximity to the Cortez compressed CO2 pipeline, owned by KinderMorgan, which supplies CO2 to the Permian Basin oil fields in southeast New Mexico and West Texas.
The proximity of SJGS to the pipeline would require an additional connecting branch line of
approximately 20 miles in length. 1 This proximity provides SJGS with CO2 market opportunities, as the
Permian Basin is one of the largest users of CO, for EOR in the world. In addition, the oil fields in the
Permian Basin are also connected to EPA-certified sites for permanent storage of the captured CO2.
For these reasons, SJGS can capture and compress CO2 for EOR and permanent storage. The market for
CO 2 can provide the facility $15-20/tonne in revenue for the sale of the compressed and purified CO2. In
combination with the U.S. EPA's 45Q tax credits, this provides SJGS the opportunity to continue
operation of the facility with 90% CO2 reduction, without a significant financial burden as is typical with
most pollution control equipment.

4.4

Conceptual Site Arrangement

The major process equipment and BOP systems needed for a complete CO 2 capture facility require a
significant footprint, on the order of 800'x750'. The San Juan property includes a relatively large open
area directly north of the station.
Due to the retirement of two units, it is estimated that the entire CO, capture facility could be installed in
an area of unused property to the north of the Unit 3 cooling tower. The location of the project on the
north end of the facility provides a good location for routing the CO2 pipeline, since the tie-in to the
Cortez pipeline will likely be to the northeast of the SJGS facility.
Integrating the CO 2 capture facility in this location will provide close proximity to the process steam from
the boiler building to the south and existing waste water treatment facility to the east of the proposed

location. Furthermore, the proposed location will be directly adjacent to the Unit 3 cooling tower that
will provide a significant source of the cooling demand for the facility. There are some drawbacks to the
proposed location, with flue gas routing being the main concern. The flue gas tie-in would be located
downstream of the existing WFGD systems and would need to be routed approximately 3,000 feet to the
CO 2 capture facility. This will incur a significant cost for ductwork and support steel that will be offset
by a relatively minor benefit of needing slightly less cooling water in the quencher due to thermal loss
over the length of ductwork.

1
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The Petra Nova project built near Houston, Texas, required approxnnatcly 80 miles of pipeline to be built to connect the project to an EOR
field
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The arrangement also will require newly routed underground circulating water pipes from the Unit 2
cooling tower area located south of the boiler building. The piping would be installed directly below
power lines and will have to be routed with care to avoid existing underground circulating water
piping.
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A proposed plant integration layout is included in Appendix C.
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5

Cost Estimate
Major Cost Inputs & Assumptions

5.1

The previous sections describe the design considerations that were made in generating capital and
operating costs for the new CO2 capture facility. The following major assumptions were made in
developing the order-of-magnitude capital costs:
Equipment previously used at the facility during Units 2 and 3 operation could be repurposed
with minor allowances needed for repairs and reintegration. This includes the Unit 3 cooling
tower, Units 2 and 3 dedicated auxiliary power system, and Unit 3 circulating water pump.
New cooling tower will be built on existing Unit 2 infrastructure.
Equipment used as part ofa common system has sufficient margin to accommodate the new
utility requirements of the CO 2 capture system, based on CO 2 capture demand rates similar to or
lower than the previous Units 2 and J utility rates. This includes the cooling water, blowdown
wastewater treatment system, and demineralized makeup water system.
•

While all of the equipment that is expected to be reused may not be in ideal condition, it is
assumed that a relatively small amount of repairs would be needed to make them operable again.
Allowances are included.
No major steam turbine redesign is required to extract process steam. An allowance is included.

•

Pipeline equipment and installation costs were furnished as part of a budgetary quote.

•

CO 2 compressor equipment costs were based on a budgetary quote. Labor for installation was
estimated along with integration of a dehydration system.
Costs for the amine-based capture equipment was scaled based on publicly available costs for the
Petra Nova facility.

•

The CO2 capture facility will be contracted as an Engineering, Procurement, and Construction
(EPC) project. As such, the appropriate risk fee is included.

The following major assumptions were made in developing the order-of-magnitude operating and
maintenance (O&M) costs:
Utility rates are expected to be similar to S&L 's previously completed CO 2 studies and publicly
available information for similar amine-based systems.
A contingency equal to 20% of the direct costs has been included.
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Electricity for auxiliary power and steam derate will be based on the current fuel cost and
operating costs.
No current operators from the existing facility will be used to operate or maintain the CO2 capture
facility. 18 new personnel are included, which includes four personnel per shift (two auxiliary
operators and two maintenance personnel). There will be four shifts per week - Day, Evening,
Graveyard, Weekend. In addition to these 16 personnel, two lab technicians and process support
personnel will be on staff. This staffing plan is based on assuming the CO 2 process will not be
staffed by anyone at the base facility.
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Maintenance costs arc based on 2.5% of the equipment and materials for the complete project,
including pipeline.
CO 2 island chemical and disposal costs are based on publicly available data for various aminebased solvent suppliers.

5.2

Cost Inputs

CO2 capture order-of-magnitude costs were estimated based on S&L's experience along with site specific
SJGS considerations. All costs are provided in 2019 dollars with no escalation or financing costs (i.e.,
allowance for funds during construction) included. This type of costs estimate is referred to as an
·'overnight" cost estimate. Labor costs were estimated for each individual subcontracted process or
component rather than a blanket percentage over the whole project and include the associated labor
indirect costs which apply to this type of work such as overtime, per diem. contractor's G&A and profit.
This capital cost estimate is a factored estimate, equivalent to an AACE Class 5 estimate. During the
FEED study or detailed design, a more detailed capital cost estimate will be developed based on input
from a selected OEM and detailed design.
Indirect project costs, such as engineering, construction management, startup and commissioning support.
construction materials and initial fills for testing were also included in the estimate to provide a total
capital investment. An allowance for owner's costs, provided by Enchant Energy. has been included.
Operating costs were estimated based on a capacity factor of 85% and are provided in 20 l 9 dollars. Unit
costs for consumables were estimated by S&L, except as noted.
Fixed O&M costs are based on 18 additional operators for the combined system; however, there is the
potential for some employees to be shared between current plant personnel and the new CO2 capture
facility. Maintenance material and labor costs were estimated for the project based on the cost of material
and equipment for the CO2 capture system.

5.3

Capital Costs
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The overall cost for the commercially available amine-based CO2 capture system is provided in Table 5-1
and Appendix D.
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Table 5-1: Capital Cost Summary of CO2 Capture System ($2019)
Material/
Eauioment
BOP Cost
Civil / Sitework
Mechanical /Equipment

$
$
$
$

$

253,010,000

$

Structural / Ductwork
l&C
Electrical
CO, Island Cost
(Including Compression
Island)

Labor

110,360,000
4,020,000
31,370,000
58,560,000
5,630,000
14,780,000

$

$

79,250,000
7,150,000
37,500,000
24,770,000
820,000
10,010,000

$

309,230,000

$

$
$

$
$

Total

s

189,610,000
11,170,000
68,870,000
83,330,000
6,450,000
24. 790,000

s

562,240,000

$
$
$
$

$

Pipeline Cost (Furnished
/ Installed)

Total Direct Caoital Cost
EPC Construction
Overheads'
Engineering2
EPC Contingencv
EPC Risk Fee

$

40,000,000

$

796,850,000

$

119,530,000

$

39,840,000
159,370,000
79,690,000
398,430,000

$

s
$

Total Indirect Costs
Total EPC Cost

s

Owner's Cost

$

1,195,280,000
100,000,000

Total Proiect Cost'

$

1 295,280,000

Note 1. Construction Overheads Includes:
Scaffolding, Overtime, Per Diem, Consumables, Sales Tax, Contractors Administration Fee, Contractor Profit
Note 2. Engineering Includes:
Engmecnng services, field Support, Start~Up/Comm1ss1ornng, SU/S Parts/1nitia! Fills
Note 3. Costs Exclude:
E~calation, AFUDC, Right of Way & Land Purchase, lnsurance, Stte Security

5.4

Operating Costs
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Total overall O&M cost for the commercially available amine-based CO, capture system is provided for
the entire facility at two different capacity factors. A capacity factor of 85% is used to determine a typical
annual production capacity, while 100% is used to show the maximum costs associated with the system.
Table 5-2 provides a breakdown of the annual O&M cost.
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Table 5-2: Annual O&M Cost Summary of CO, Capture Systems (S2019)
Description
Total Fixed Operating Cost
Annual Operating Labor
Maintenance Material & Labor
Total Variable Operating Cost
Demin Makeup Water
Water Treatment
CO2 Island Chemical and Disposal Costs I

Purchased Steam & Power Cost
Total Annual O&M Cost ($/yr)

5.5

85% Capacity
Factor
12,360,000
2,430,000
9,930,000
87,579,000
30,000
830,000

100% Capacity
Factor
12,360,000
2,430,000
9,930,000
103,029,000
40,000
970,000

28,839,000

33,919,000

57,880,000
99,939,000

68,100,000
115,389,000

Cost of Capture

To calculate the total cost per mass of CO 2 captured, all costs should be evaluated on an annual basis. In
previous DOE case studies, a capital annualization factor of 0.1243 was used for other projects of
equivalent risk to evaluate costs on a constant dollar basis. This methodology was used to calculate the
total cost of capture for this pre-feasibility study.
Table 5-3 provides an estimate of the total quantity of CO2 captured in a year as well as the evaluated cost
for the CO 2 capture system.

Table 5-3: Cost of CO2 Capture
Description

100% Capacity
Factor
1,295,280,000
0.1243
161,000,000
115,389,000
276,389,000

mmscfd

85% Capacity
Factor
1,295,280,000
0.1243
] 6] ,000,000
99,939,000
260,939,000
313

tonnes

6,000,000

7,060,000

$/tonne'

43.49

39.15

Units

Total Project Cost
CCF
Annualized Capital Cost
Annual O&M Cost
Total Annual Cost
CO, Captured
Annual CO, Captured

Cost of Capture

s
$/yr

$/yr
$/yr

368
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Note t. Cost of capture reported as dollars per metnc ton (equivalent to 2,240 lb)
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Summary and Conclusions

This study establishes the technical feasibility and costs associated with the implementation of aminebased carbon capture technology at the San Juan Generating Station site, The current study represents
expected utility requirements and capital costs that correspond to the current advancement of the aminebased technology and rely on information published by both MHI and Shell on their recent installations
and developments, Specifically, this study builds on the information provided from recent experience and
installations of both MHI and Shell at Petra Nova and Boundary Dam, respectively, Furthermore, this
study considers the cost savings associated with using existing infrastructure from the recently retired
Units 2 and 3 at SJGS to supply the CO2 capture utility requirements, Using the existing auxiliary systems
lowers the project capital costs and reduces the overall cost of capture, making this facility an attractive
candidate for CCUS.
The total project cost was estimated to be $1,295 8, which considers the current level of technology
advancements and cost savings for application at SJGS, Even while including the cost for the CO2
pipeline, the cost to implement CO2 capture at SJGS is estimated to be between $39-43/tonne, This is in
line with the DOE's long-term goal of$40/tonne, which does not include the capital cost of new pipeline.
In addition to the lower cost to implement CO, capture at SJGS, the facility is located in relatively close
proximity to a CO 2 pipeline, This will require minimal pipeline costs in comparison with many coal-fired
facilities as well as a market opportunity for sale of the produced compressed CO,,
As part of the next steps of this project, it is recommended that a more in-depth FEED study be conducted
to advance the project definition, engage the technology providers to provide site-specific performance
data, and develop a detailed cost estimate, At this time, minimal engineering has been conducted for the
design of the CO2 capture system integration to develop an order of magnitude cost
During the future phases, it is recommended that the CO2 capture system be competitively bid to obtain
site-specific performance and design information, and competitive pricing for the subcontracted island
cost, CO2 technology OEMs have indicated that overall capital costs of the facilities have reduced in the
last IO years, due to modularization and optimization of the process, Depending on the advances made
over the last 3-5 years. it is expected that OEMs will be able to provide optimized auxiliary power and
steam requirements, As such, the overall plant derate may also be optimized and reduced in future
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applications of this technology,
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BASE PLANT PROCESS FLOW DIAGRAM
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Base Plant PFD (Unit 1 or 4)
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CO2 FACILITY PROCESS FLOW DIAGRAM
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CO 2 Capture Block Flow
Diagram
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GENERAL ARRANGEMENT AND PLANT LAYOUT
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DETAILED CAPITAL COSTS
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Summary San Juan CO 2 Capture Capital Costs
!Material/ Equipment!
Labor
I
Total
BOP Cost
Civil/ Sitework
Mechanical I Equipment
Structural / Ductwork
l&C
Electrical
CO 2 Island Cost (Including
Compression Island)
Pipeline Cost (Furnished/
Installed)

s
s
s
s

114,360,000
.J.020,000
31,370,000
58,560,000
5,630,000
14,780,000

$

253,010,000

$

s

s

s

80,250,000
7,150,000
37,500,000
24,770,000
820,000
10,010.000

$

194,610,000
J ].J70,000
68,870,000
83,330,000
6,450,000
24,790,000

$

309,230,000

$

562,240,000

$

s

40,000,000
796,850,000

$

119.530.000

$

39,840,000
159,370,000
79,690,000
398,430,000

s
s
s
$

Total Direct Capital Cost

EPC Construction Overheads 1

Engineering2
EPC Contingency
EPC Risk Fee

$

s
s

s
$

$
$

Total Indirect Costs

$

EPC Capital Cost 3
Owner 1 s Cost
Total Project Cost

$

s

1,195,280,000
I 00,000,000
1,295,280,000

Note I. Construction OverheruJs
Si.:<lffoldmg
Overume
Per Diem
Consumables

Sales Tax
Contractors Admm1strat1on Fee
Cm1trac1orProfit

,Vote 2. Engineering

Note J, CMts Excltule:
!'.snilat10n

AFLJDC
R1ght of W'ily & Land Purchase
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DETAILED O&M COSTS
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l.295,280,000
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rornl,\nnualCO,Pr<>dwctmn (?Capac1:") Factor
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tonn•)T
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161,0(/0000

!61.000.000

260.939.000
6.000.000

276,389,000
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THOMAS A ROF INSTITUTF FOR ECONOMIC POLICY STUDIES

Pursuing Policies to Drive Economic
Growth and Reduce Emissions
Nicolas D. Loris

Economic growtl1 and a clean envi·
ronment are not mutually exclusive
objectives, Rather, it is economic
progress that drives positive environ·
me11tal outcomes.

Extreme, top-down climate regulations
significantly harm Americans both

u

taxpayers and energy consumers-all for
negligible environmental benefit.

Pro-growth policies are pro-environment, too, Reforms should break down
barriers to technological innovation,
ampower consumars, and improve

access to markets.

hrough investment in new technologies and
through legislation, environmental trends
have improved significantly in the United
States, Pollutants known to cause harm to public
health and the environment are declining,' As a
country grows economically, it increases the f\nan·
cial ability of its citizens to care for the environment
and reduce pollutants emitted from industrial growth.
In fact, The Heritage Foundation's Index ofEconomic
Freedom and Yale Universityjs Environmental Performance Index show a highly positive correlation
between a country's environmental performance and
its economic freedom. 2
In a competitive marketplace, companies respond
to price signals, and entrepreneurs continually search
for promising new opportunities. Market pressures
to attract customers incentivize improvements in
operations, investment, and resource use. These

T

This paper, in its entirety, can be found at http://report.heritage.org/bg3444
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efficiency gains provide price-competitive products with smaller environmental footprints,
For example, beverage manufacturers have significantly reduced the
amount of plastic to make and package water bottles; moreover, Coca-Cola's PlantBottle, which is made partially from plants, is a decade old-and
market access continues to expand." Grocery stores and office buildings use
energy-efficient lights and install motion-activated lights in less trafficked
areas to cut costs. On a microeconomic level, individuals and businesses
have a financial motivation to do more with less. On a larger scale, the cumulative effect of this incentive structure is that companies provide consumers
with the goods and services they want-while using fewer resources and
emitting fewer unwanted emissions.
However, profits alone do not drive investment decisions, Businesses could
be responding to shareholder, social, or consumer pressures, Owners and
investors may have their own non-moneta1y objectives, combating climate
change being one of them. Indeed, investments in climate mitigation and
adaptation continue to grow across many sectors of the economy. Entrepreneurs have found creative solutions that create new job opportunities and
generate higher levels ofprosperitywhile reducing emissions in the process.
Some compelling consumer-centric, industry-led examples include:
• The energy industry has undergone a massive transition over the
past decade, largely because of market forces.' In 2008, coal provided
roughly 50 percent of the country's electricity generation. A decade
later, coal's share of the pie was 27.4 percent. 5 The increased penetration of natural gas through smart extraction technologies and
declining costs of renewable power have fundamentally changed the
energy landscape, In places like Pennsylvania, more residents are
moving away from home heating oil to cheaper, cleaner natural gas.
More than 50 percent of Pennsylvania households use natural gas for
their home heating source, compared to just 17 percent using fuel oil.
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• The U.S. natural gas industry's ascension as a leader in exports is
paying dividends economically and environmentally across the
globe. A new study from the Department of Energy's National Energy
Technology Laboratory analyzed life cycle greenhouse gas emissions
from U.S. liquefied natural gas (LNG) exports. In different scenarios
of comparing U.S. LNG shipped to European and Asian markets, when
compared to coal use or Russian piped gas, the life cycle emissions
from U.S. LNG exports are lower."
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• In direct response to tough economic competition, the Nuclear Energy
Institute organized nuclear power plants nationally to find operating
efficiencies that reduced costs by l9 percent, resulting in $1.6 billion in
savings and keeping emissions-free electricity in the marketplace.'
• The U.S. has become the world's leading oil and natural gas producer,
providing affordable, reliable power to families and businesses. At
the same time, methane emissions from the natural gas industry
have fallen from 1990-2017, according to the Environmental ProtectionAgency.8
• Electricity market choice at the wholesale and retail levels empowers
households and firms. Businesses have committed to using more
renewable power, 9 driven in part by what the Stanford Social Innovation Review calls "strategic concern driven by market forces."to Where
retail choice exists, households have the opportunity to choose from
what generating source they receive their electricity. Additionally,
increased demand response and real-time pricing enables consumers
to reduce energy consumption, thus saving money and lowering emissions.
• Despite the regulatory morass and government subsidies that impede
technological breakthroughs, financiers and entrepreneurs are
progressing to advance alternative energy sources. Several advanced
nuclear start-up technologies are emerging, 11 and developers of the
technologies believe they can be cost-competitive with conventional sources of energy without subsidies." Companies are making
improvements in large-scale and small-scale battery storage." While
utility-scale energy storage is currently cost prohibitive, research and
investment in various battery technologies (e.g., lithium-ion and sodium-sulfur) have investors and entrepreneurs hopeful. 14 Furthermore,
natural gas combined-cycle generators continue to evolve, improving
efficiency and consequently reducing sulfur dioxide, nitrous oxide, and
carbon dioxide. 15
• The demand for plant-based and lab-grown meat has increased over
the past several years. Fast-food restaurants sold 228 million plantthis year, up 10 percent from the previous year. 16
based burgers so
While the figures pale in comparison to beef consumption, demand is
on the rise.
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• The cement industry is collaborating with the Massachusetts Institute of Technology to explore how to improve efficiencies in cement
processes, which will improve resiliency, reduce emissions, and save
lives." New investments in cement, steel, plastic, and other building
materials will make our houses and highways sturdier and our products more durable-with a smaller environmental footprint. 18
• The cryptocurrency industry, labeled as a major climate problem
because of its energy-intensive operations, is becoming part of the
solution. Cryptocurrency miners are turning associated gas that
would be flared into usable energy. Energy companies can install facilities and datacenters to mine cryptocurrency, which generates "over
15 times more revenue than the market price of the fuel, while limiting
carbon footprint." 19
• Markets and investments are occurring for carbon-dioxide removal,
and those markets are taking a number of different forms. Some
companies and nonprofit organizations are protecting forests and
planting more trees, while others are investing in direct air capture or
topsoil-management programs for farmers and grazers. 20 Interestingly,
voluntary markets are emerging for these carbon-removal processes. 21
In the agricultural space, farmers and researchers have found that
some crops pair well with the shade provided by solar panels; as a
result, their gro1>.1:h increased their carbon-dioxide uptake. 22
• For several reasons, including economic opportunity and shareholder
pressure, investors have taken initiatives to reduce greenhouse gas
emissions. Led by Bill Gates, Breakthrough Energy Ventures is a more
than $1 hillion investor-led fund "to make sure that everyone on the
planet can enjoy a good standard ofliving, including basic electricity,
healthy food, comfortable buildings, and convenient transportation,
without contributing to climate change." 23 According to 2017 report
from the World Wildlife Fund, 48 percent of Fortune 500 companies
have a climate change or clean energy target. 24 Amazon's recent
announcement to have 100,000 electric delivery vehicles on the road
by 2030 is just one of many examples. 25
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The aforementioned examples provide a mere snapshot of industry-led
initiatives driving economic growth and reducing emissions. Some of those
endeavors will have bigger economic and environmental impacts than
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others. Nevertheless, it is clear for a variety of financial and non-financial
motivations that the private sector has led, and continues to lead, in creating
jobs, investing in innovative ideas, and fueling the economy-while reducing
emissions. The American entrepreneurial spirit will meet consumers' needs
while taking environmental strides forward.

Federal Policies: Increased Costs and
Unintended Consequences
Unlike "win-win" private-sector-led initiatives, federal climate policy
that drives energy prices higher will exact significant harm on American
households and on the economy broadly. Policies like the Green New Deal
would cost Americans both as taxpayers and energy consumers. Notably,
higher energy bills affect ]ow-income households disproportionately
because these homes spend a higher percentage of their budgets on energy
costs. Americans with after-tax incomes ofless than $30,000 spend 23 percent of their budgets on energy, compared to just 7 percent for those earning
more than $50,000. 26 According to the 2011 National Energy Assistance
Survey, a poll oflow-income families, 24 percent went without food for a
day, and 37 percent decided to forgo medical and dental coverage, in order to
pay higher energy bills. Nearly one in five had a family member who became
sick due to the home being too cold."
Moreover, the direct energy and taxpayer costs are a small component
of the overall cost Americans would suffer. Energy is a necessary input for
nearly all goods and services we consume. Consequently, Americans would
pay more for food, health care, education, clothes-and every other good
or service that requires energy to make and transport. When it comes to
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businesses, large or small, they will either pass higher costs onto consumers
or absorb them. Passing higher prices onto consumers suppresses demand.
If businesses can manage to absorb the pricier energy, it means less money
is available for investing in new technologies or hiring more people. Green
New Deal-type policies act as a vice that squeezes both the production
and consumption sides of the economy, resulting in lower output, lower
household income, and higher rates of unemployment. Depending on the
policy, the costs of stranded assets and lost shareholder value could easily
end up in the trillions.
Americans have little appetite to pay such costs. A January 2019 poll
conducted by the Energy Policy Institute at the University of Chicago and
The Associated Press-NO RC Center for Public Affairs Research found that
68 percent of Americans oppose paying an additional $10 per month to
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fight climate change." Forty-three percent of respondents were not even
willing to pay an additional dollar on their electricity bill to combat climate change. 29 Similarly, a more recent Washington Post and Kaiser Family
Foundation poll found that 51 percent of respondents would not be willing
to pay an additional $2 per month on their residential electricity bill, and
71 percent ofrespondents would be unwilling to pay an additional $10 per
month. 30 Importantly, the polls fail to include how much abated warming
Americans would receive from paying an additional $1, $20, or $50 per
month-which would be insignificant.
In addition to the economic harm caused by government intervention,
these policies cause a number of unintended consequences. They include:
• Cronyism, corporate welfare, and less innovation. Americans
distrust the federal government intervening in decisions better left for
producers and consumers to make on their own. 31 Federal and state
subsidies and mandates enacted to slow global warming have concentrated benefits for politically preferred energy projects-and dispersed
the costs to the rest of America. Energy cronyism benefits a select few
and creates a vicious loop of politicians, lobbyists, and special interests.
The economic pain cuts deeper than wasted taxpayer money because
government interventions distort free enterprise, create government
dependence, and allow Washington to direct the flow of private-sector
investments. Perhaps most perverse is that energy cronyism obstructs
the long-term success and viability of the technologies and energy
sources they intend to promote. Instead ofrelying on a process that
rewards competition, taxpayer subsidies prevent a company from
truly understanding the price point at which the technology will be
economically viable. When the government plays favorites, valuable
resources get stuck in unproductive places.
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• Fewer resources available for environmental protection. Economy-killing climate regulations would not only harm the livelihoods
of the American people-but it would leave us in a worse position to
improve the environment. By making us poorer, we would have fewer
resources available to address climate and environmental challenges
that exist today and in the future. Money diverted to higher energy bills
could otherwise be spent on practical purposes that help households and
businesses adapt to a changing climate. For instance, investing in more
robust infrastructure can sensibly protect homes and storefronts against
natural disasters, no matter the cause of the extreme weather event.
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• Shifting emissions to countries with less rigorous environmental and safety standards. Despite the increased use of emissions-free
energy sources and technologies, conventional resources such as coal,
oil, and natural gas will likely dominate the energy and transportation landscape well into the future. Therefore, policies that restrict
natural-resources production in the U.S. will not measurably affect
energy consumption behavior, nor will it affect which type of energy
consumers buy domestically or internationally. Higher energy prices
from curtailed domestic supply could reduce consumption marginally,
but it would also provide opportunities for increased natural resource
production around the world-in places where environmental standards are not as rigorous as in the United States. Energy-intensive
manufacturers that built their plants in America, citing affordable
energy as a reason, may choose to build their next factories elsewhere.
Decisions to curtail resource extraction in the U.S. would likely have
the unintended environmental consequence of increasing global
greenhouse gas emissions and criterion pollutants that adversely
affect public health and the environment.

Climate Science: Certainties and Uncertainties
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Climate change is real, and it is clear that man-made emissions are
having an impact. The Intergovernmental Panel on Climate Change, 5th
Assessment (IPCC) attributes at least half of the warming from 1951-2010
to human activities." Sea levels have been rising since the planet gradually
warmed after the Little Ice Age. However, the IPCC does not conclude that
the world has until 2030 to avoid catastrophic global warming." Distinguishing what climatologists know, what they do not know, and what they
might know is necessary so that objective, transparent science can guide
public policy.
For instance, uncertainty exists with regard to the accuracy of climate
models (running too hot), how a doubling of carbon-dioxide emissions
impacts global temperatures, and which trajectory greenhouse gas concentrations most accurately reflects the future. Furthermore, the Integrated
Assessment Models used to justify the social cost of carbon dioxide and
other greenhouse gas emissions are not credible for policymaking: The
outputs change significantly with reasonable changes to the inputs. Subjecting the models to reasonable inputs for climate sensitivity and discount
rates dramatically lowers the figure for the social cost of carbon dioxide.
Furthermore, attempts to forecast economic damages centuries into the
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future (as the integrated assessment models do) strain credibility when
moving to the real world of policy implementation.
With regard to extreme weather events, the IPCC report and other mainstream science confirms the lack of trends for frequency and intensity of
natural disasters. Tropical cyclone activity is not becoming more frequent.
The IPCC notes in its most recent scientific assessment that "[n]o robust
trends in annual numbers of tropical storms, hurricanes and major hurricanes counts have been identified over the past 100 years in the North
Atlantic basin," and that there are "no significant observed trends in global
tropical cyclone frequency." Further, "confidence in large scale changes
in the intensity of extreme extratropical cyclones [such as "Superstorm"
Sandy] since 1900 is low.""' A recently published article in the American
Meteorological Society further shows that there has been no increase in
trends for frequency or intensity of land-falling hurricanes in the continental U.S. since 1900. '"
Warming could impact future tropical cyclone intensity and rainfall rates,
but the National Oceanic and Atmospheric Administration clearly states:
l:i terms of detection and attribution, much less 1s known about hurricane/
trop,cai cyclone activity changes. compared to global temperature In the
northwest Pacific bas1r, there 1s ernergmg ev 1dence for a aetectable poleward
shift ,n the latitude of maximum intensity of tropical cyclones. w1tl1 a tentative
link to anthropogenic warr:,ing. \n the At!ant1c, it 1s pren,ature to conclude
v1.:1th high confidence tl10t 11uman ac'.>v1t.1es-anci part,cularly grcc'1house gas

emissions that cause global warming-have already had a detectuoic 1rr:pact
on hurricane act1v1ty.:'·1

Moreover, the IPCC found evidence for increases, decreases, and "no
trend at all" in flood activity or severity." As the U.S. National Climate
Assessment summarized:
The !PCC

Ar:.scssrncnt f?coort 01d r:ot

ottr1hu:r crungcs :n t:ood:r:g to

T 1 thropogc111c :qfiucrccc nor report dctectJblc c.'101190s :r: f!ooJ1!\J
durot1on, or frequc11cy. Trends ,n extreme ~11gt1 val'--'cs of strcamflovv urc rrnxcd

across the United States. Analysis of 200 U.S stream gaJges 1nd1cates areas
of both 1ncreas1ng and decreasing flooding magnitude but does not prov,de
robust ev1de1ce that these trends are attnbutablc to human 1nfiuences.:i:,
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Trends in local events like hail and thunderstorms were also inconclusive.23 Data for tornado activity in the U.S. shows tornadoes occur no more
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frequently now than in the past and that the number of strong tornadoes
(category F3 and above) has actuallydecreased. 24 As for droughts, the IPCC
overstated previous conclusions about increasing trends and that "the compelling arguments both for and against a significant increase in the land area
experiencing drought has hampered global assessment." 25
Science should be a guiding principle for Congress; however, the politicization of science jeopardizes sound policymaking.

Policies to Drive the Economy and Environment Forward
Skepticism of costly, ineffective climate policies is not an excuse to do
nothing. Americans want affordable, reliable energy and they want a clean
environment. Policy and regulations significantly lag behind innovation,
market trends, and consumer preferences. Institutional barriers stymie
economic and environmental progress.
Policymakers should advance policies that will drive energy and environmental innovation. Breaking down barriers to competition, freeing
up innovative pathways for new technologies, and freely trading energy
technologies will meet America's-and the world's-energy needs while
reducing emissions. Specifically, Congress and state policymakers should:
Open Access to America's National Laboratories. The Department
of Energy's role, through its system of national laboratories and scientific
research facilities, should be to conduct basic research to meet national
ohjectives that the private sector would not undertake. Too often, advocates
of government spending on technology-specific activities tout the federal
government's involvement in commercial successes, such as the Internet
or the Global Positioning System. Yet, the initial intention for these gov-
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ernment projects was not any private commercial need. Entrepreneurs
saw a commercial opportunity in these defense technologies and created
commercially viable products.
Congress should create a pathway that allows the private sector, using
private funds, to tap into that research and commercialize it. Congress
should also give lab directors more autonomy and allow federal lab employees (when appropriate and without violating conflict of interest rules) to
push research into the marketplace if they see an opportunity. While these
activities happen to some degree today, giving the labs more autonomy with
proper oversight and transparency will encourage more innovation at the
national labs."
Allow Department of Defense Energy Research to Expand Commercial Opportunities. The Department of Defense can also serve as a
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good conduit for innovative breakthroughs on energy technologies, but
spending on energy use should be mission-driven first. Certainly, alternative technologies provide advantages that enhance mission capabilities.
Lighter, more efficient batteries lengthen the duration of a foot soldier's
mission and reduce the weight of a soldier's backpack. Solar photovoltaics
can also lighten a soldier's load and extend the travel distance of a drone.
More fuel-efficient engines reduce the need for refueling. Developing micro
grids and utilizing very small modular nuclear reactors can safely provide
reliable power to isolated bases for long periods.'"
Fix the Regulatory and Policy Obstacles for Commercial Nuclear
Power. Facing a complex and burdensome regulatory system, commercial
nuclear power in the U.S. has unnecessarily high construction costs. The
regulatory system that licenses and permits nuclear reactors has failed to
keep up with technological innovations and overregulates existing nuclear
technologies. Instead of addressing underlying government-imposed problems, policymakers have focused on mitigating the cost of those policies
through subsidies, leading to a predictable path of failure: While such an
approach may spur some amount of commercial activity, it is limited only
to what is subsidized.
Nuclear plants in America today continue to exhibit superior safety performance. Policy and regulations should reflect that track record. Congress
should instill regulatory discipline at the Nuclear Regulatory Commission
(NRC), encourage the Environmental Protection Agency to right-size radiation-exposure standards, review foreign ownership caps, reform the NRC's
cost-recovery structure, and introduce market principles into spent-fuel
management.""
Fix the Regulatory and Policy Obstacles for Renewable Energy. Like
most other energy projects, renewable power projects face excessive and
duplicative regulations that increase costs and cause delays. Siting and permitting issues can be particularly problematic for wind and solar because
the most advantageous locations for generations are in more remote areas.
Therefore, additional transmission lines are necessary to take the power
to densely populated places. Complex regulatory processes mean a company has to hire more lawyers and compliance officers to navigate complex,
unclear regulatory schemes and fend offlegal challenges to development.
Two of the biggest hindrances to energy project development are the
National Environmental Policy Act (NEPA) and the Endangered Species
Act (ESA), Congress should repeal NEPA and reform ESA laws by removing
redundancies and transitioning authority to the states when applicable.
Congress should also allow renewable energy companies to form Master
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Limited Partnerships (MLPs). Under an MLP, businesses have the tax
structure of a partnership or a limited liability company, but ownership
equity trades publicly on a securities exchange. The combination of the
partnership tax status and the liquidity of a publicly traded company make
MLPs an attractive investment vehicle.
Yet another policy that senselessly drives up the cost of renewable
energy is the Trump Administration's stance on tariffs. Section 201 tariffs hurt the growth of the solar industry, 30 and steel and aluminum tariffs
increase construction costs of wind turbines."' Most important, these tariffs
hurt consumers.
End Tariffs, Promote Free Trade, and Expand Technological Innovation Internationally. In addition to solar tariffs, the Administration
should pursue a zero-tariff policy and end tariffs for all energy sources.
Tariffs adversely affect investment in new, cleaner energy technologies.
The economic uncertainty created by the tariffs and the threat of tariffs
and inaction in company exemption requests results in investment dollars
sitting on the shelf. Companies do not know whether to move forward with
projects or whether the costs of the tariffs mean that projects will become
uneconomical. Opportunities for renewable natural gas and nuclear buildout and for new manufacturing factories may no longer be available.
In addition to removing the tariffs, policymakers should work with
other countries to open up their energy markets. For instance, the shale
revolution in the U.S. is largely responsible for providing families and businesses with cheap energy while also lowering emissions. Investment and
innovation have the power to unlock an abundance of shale resources in
developing countries like China. Currently, China has the world's largest
shale gas reserve:n
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Commercial nuclear energy trade is another avenue that can meet the
world's energy needs while reducing emissions. For instance, Saudi Arabia
is an important new market in the nuclear industry from both nonproliferation and commercial standpoints. Completing such an agreement
would also allow the U.S. industry to compete in Saudi Arabia. Even where
an American company fails to win a bid to build a reactor, U.S. companies
can supply technical expertise and supply components for new nuclear
power plants. Expanded commercial nuclear trade would incentivize both
cooperation and competition-and help bring new nuclear technologies
to the market.
Encourage Choice in Electricity Markets. Competitive electricity
markets have served customers well. Some states have accomplished transition from monopolies to competition more successfully than others, and

218
BACKGROUNDER
heri:age,org

OCTOBER 16, 1019 i 12

i No. 3444

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00222

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.185

additional free-market reforms arc necessary to spur more entrepreneurial
activity in electricity markets. However, when the underlying structure
of competition is sound, the benefits to energy consumers arc unambiguously positive.
Competition in electricity services allows greater customer choice
through the power of the consumers' own dollars rather tban through the
disconnected votes of a small panel of public utility commissioners. Consumer choice comes not only in the form of resource choice (renewables,
conventional fuels, or a mix) but also in financial choices (e.g., fixed rates,
risk preferences, indexed rates, or short-term or long-term contracts). In
the end, because electricity providers have to work for their customers,
prices are competitive and quality improves.42 States should fix anti-competitive energy policies such as renewable energy mandates, which have
wreaked havoc in the electricity sector by putting politics and special interests over customers.
Eliminate All Subsidies for All Forms of Energy. Favoritism in the
energy sector takes many forms. Over the years, Congress has implemented
numerous policies that use the political process to support the production
or consumption of one good over another, including direct cash grants,
special tax treatment, taxpayer-backed loans and loan guarantees, and
socialized risk through insurance programs, mandates, and tariffs. Whatever shape the favoritism takes, the results are the always the same: The
government delivers benefits to a small, select group-and spreads the costs
across families and consumers. Eliminating cronyism and corporate welfare
has bipartisan support. If Congress removes all of the policies that pick
winners and losers, the most innovative and cost-competitive fuels and
technologies will flourish.
Expand Energy Infrastructure. A significant obstacle that prevents
investment in cleaner energy sources or fuel switching is the lack of infrastructure to deliver the energy where it needs to go. Natural gas to the
northeast region offers a price-competitive alternative to home heating
oil; however, pipeline infrastructure is lacking. Out of the 5.7 million households who still rely on home heating oil, 85 percent reside in the northeast."
Last year, a tanker carrying Russian natural gas docked in Boston to supply
Americans with energy despite the abundance of resources domestically."
Moreover, efficiently siting and permitting new transmission lines could
expand the consumption of renewable power where, for example, there
is a surplus of hydroelectric power in Canada. 45 Additional infrastructure
would also allow energy-intensive manufacturing processes, like the cement
industry, to fuel switch to save money and reduce emissions."
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Streamlining the environmental review and permitting processes for
new pipelines and grid investments would be a welcome step in the right
direction. However, taxpayers should not subsidize those investments,
and Congress should eliminate any federally imposed cost-socialization
requirements through which regulatory agencies support expensive,
uneconomic projects by spreading the costs to citizens who derive little, if
any, benefit from those projects. Congress should be mindful of protecting
private property rights and respect the state authority to control local and
regional needs.
Make Immediate Expensing a Permanent Fixture of the Tax Code.
Immediate and full expensing for all new plant and equipment costs-for
any industry or type of equipment-would allow newer equipment to come
online faster, which would improve energy efficiency and overall economic
efficiency. The current system of depreciation raises the cost of capital and
discourages companies from hiring new workers and increasing wages for
existing employees.
The Tax Cuts and Jobs Act allows for full expensing for short-lived capital
investments until 2022. Policymakers should expand this to all investments
and extend it permanently to encourage investment in capital that will drive
growth and reduce industry's environmental footprint.
Repeal New Source Review (NSR). NSR is a vaguely written rule that
disincentivizes efficiency improvements in power plants and other major
industrial plants." In areas that meet air-quality standards, plants must
follow Prevention of Significant Deterioration (PSD) rules to demonstrate
that the construction and operation ofnew projects and major modifications
will not increase emissions above a specified threshold. There are several
problems with NSR and PSD. What constitutes a significant modification is
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subjective under the rules. The amendment excludes routine maintenance,
repair, and replacement, but what falls under the definition of "significant
modification" remains murky-despite multiple administrative attempts
to clarify the meaning. Plant upgrades can improve efficiency and reduce
operational costs, thereby lowering electricity costs, increasing reliability,
and providing environmental benefits. Nevertheless, NSR requirements
for upgrades discourage these activities.
Repeal the Foreign Dredge Act and the Jones Act. Congress enacted
the Merchant Marine Act (more colloquially known as the Jones Act) and
the Foreign Dredge Act in the early 20th century to protect American
maritime interests from foreign competition. These efforts to bolster the
domestic shipbuilding industry have failed. By restricting competition,
these laws not only increase costs to consumers but also increase congestion
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on the roads and at America's ports, As North Carolina State University
professor Thomas Grennes points out, "The long-term trend toward moving
cargo traffic from water to land has increased congestion on highways, railroads, pipelines and ports."'" Providing more pathways to transport U.S
products by repealing these protectionist statutes would save consumers
money while reducing increased emissions due to artificially higher levels
of congestion.

Conclusion
Americans want a clean, healthy environment; they want breathable air
and drinkable water. Americans also need affordable, reliable power to light
and heat homes, to power schools and hospitals, and to get to work every day,
Economic growth and environmental protection should not be thought of
as balancing priorities, but instead of pursuing policies that will move the
country in the right direction on both, Policy reforms that open access to
markets, eliminate cronyism, and remove burdensome regulatory obstacles
for all energy sources and technologies will improve the economy and the
environment.
Nicolas D. Loris is the Deputy D rector of the Thof":las A F'Zoe Institute for Economic Policy
Studies and Herbert and Joyce \.1organ Fellow in Energy and Environmental Policy, of the

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00224

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.187

lnst:tute for Econor1c Freedom, at The Her:tage Foundation,

221
BACKGROUNDER
heritage.org

I No.

3444

OCTOBER 16, 2019

I 15

Endnotes
U.S Environmental Pro~ect1on Agency, 'National Air QuaHy: Status and Trends of Key Air Pollutants," Ju!y 12. 2rn9, https'//www.eoa gov/a1r·trends
(accessed Seoter11bcr 20. 2019).

2.

~or mere ·nfo~mauon, see Nicolas D. loris. "Chaoter 5: Economic Freedofll, Energy, a1d Develop11ent," in Terry Miller, ed., 20i5 index of Economic
Freedom (Wash1ng:o:1, DC: The Hentage Fou1dat1on a.id Dow Jones & Company, lnc., 2015), h'.tps.//www.her,(ageorg/:ndex/;:idf/2015/book/
chaoter5.odf
Jay 1~oye, "Coca-Cola txpands Access '.O µ1ant8ot\le IP." Jariuary 25, 2019, https://www.coca-co:acomcany.com/stcnes/coca-cola-expands-acce5s-to-

olantoottle-1p- (accessed Seotemocr 23- 2019)
Ly1n Doan. Br•an EckhotJse. Chr:stooher Cannon, and Ha1nah Rec~t. "What's B0h11d the Vl/or!d's B:ggest Cl111ate V,ctorf1 Caoital1sm." Bioomtetg,
Seat em Der 15, 2019, hltos"//news b:00'1l:Jergenv1ron:11ert.co'.'l/e:1v1ronment ,arld energ')'/w~als- oeh:nd, trie-wor:cs b1ggest-c! :r1ate ·v:ctory<ap1 ta!1srn
(accesse:J Se~te11oer 20, 2019)
Energy 'n 1orma'.10:i Adrn1;i1stra\io;i, · FreqL.ently Asked Qi.;es:10:1s· What Is :JS Eiectnc1ty Senerat1on oy !:ne:gy SovrceT r1arch 1. 2019, ht:psf
www.e1a.gov/tools/faas/faq.php?1o=J27&t 3 (accessed Septe,11ber 20, 2019).
0

•

Sel.ra Roman-White, SriJana Ra1. James L,ttlef1e!d, Gregory Cooney, and Tirr1ot!w J. Skone, "Life Cycle Greerhouse Gas Persoect.ve on Lxoort:r,g
L-oue!:ed Natural Gas from tre UG:ted S'.a:es. 2019 Update," \Jat:01al Energy Tec11r;o!ogy Laboratory, Septerr.ber 12, 2019, httos:/,lwwvv.e:-iergy,gov/
s,tes/prco/flles/2019/09/f66/2:J19%20r,.,;[TL%20LCA-GHG%7.0Report.pdf (accessed Septer,1be:- 20. 2019)
~uc:ear Energy 1nsl'tute. "Dei!vermg trie \uc ear Promise Fo'ward Strategy," Maren 2018. httos//www.ne1.org/resources/de\.verng-the-riuciear
proJ"T11se/forwa~d-strategy (accessed September 20, 2019).
1

L;.S Env ro'lmental Protection Agency, Inventory of US Gm:n!Jouse Gas Emissions and Smks: 1990-2017. Apr1: r, 2019, https.//www.epa.aov/s:tes/
oroo,;ct:on/~:ies/2019,04/ciocur>1ents/us-ghg-1nventory-20i9•main-:ex: .odf (accessed Septe.---roer 2C, 2019).
1

Com::iarnes Teaming Up to B:,y Nore So!ar and Wind Power." \/ationa! P1...:b:•c Rad1c, ~arch 28, 2019
September 2D, 2019)

10

t-.nc!rew J. f-:off:11a0, 'ihe Next Phase of Bus 1ness Sus':a1nab,lity," Stanford Sooa! Innovation Review (Spri;1g 2018), https://sw.org/art:cles/entry/
t'le __ next __ pnase __ of._bus1ness._susta,nab: 1ty (accesseo September 20, 2019).

11

Josh Freed, Sa:11LJe1 Brinton, Erin Burns. and Arriber Robson, "Advanced Nuciear 101," Decer1ber 1, 20'.S, httos://www.th1rdway.org/report/acvanccd·
1uc1ear-101 (accessed Septe:nber 20, 2019)

1

Rod l'l.dams, "A5 Extra-Large Nuclear Pro1ects StrugQie. N1fT\b!e Creators Dei,i1se New Aoproac'les," Forbes. '-.Jarch 27, 2017, httpsj/www forbes
corn/s1 tes/rod ada ms/2017/ 03/2 7/as-extra- iarge -'"IU c1ea r-oroJec:s-st rc:gg le· rn 11 ble- ere at ors· dev Ise ·new-a poroac hes/# 130c 00 bd 277 9 (accessed
Sep1enbe" 20. 2019)
B

US Enugy lnformal:an Adrn;nistration, "US. Battery s:orage Ma;ket Trends," ~ay 2018, hUps://www.e1a gov/ana!ys1s/stud:es/clecrnc1ty/
:Jat:erystorage/oa;/battery._storage.pdf (accessed Septerr1be' 20, 2019)

;J

Prach' Patei. "How Inexpensive M:..ist Energy Storage Be for Ut11;t1es to Sw:tch to 100 Percent Renewa81es-;,-· :EEE Spectrur1, Sectem::ier :s. 2019, h'.tps,J/
spectrum 1000 org/ene'gyw1se/ericrgy/r0newab>es/vmat -enccgy •stoca,;e-wcu!d -nave-to-cos\ -f cr-a-re12wab 1e-gr1d (accessec Seotemoer 20. 2019)

15

L:.S Erlergy information Adrn,rnstra;,cri, "loday .n E~ergy: More '.\/ew Natura 1 Gas Co 0nb1qed-Cyc:e Power Plants Arc L:s,ng Aavanceo Designs," June 19,
2019, https://www.e1a.gov/tooaymenergy/deta1i.pi'w-:i1d"'39912 (accessed September 20. 20'.9). and J A de Gouw. 0, D. Parris~, G J Frost a1c M lrainer,
"Reduced Em:ss 1ons of CO2. NOx. and S02 from US Power P1ants Owing to Sw<ch from Coal to Natural Gas with Corno1ned Cycle fech1ology,' Earth's
Future, Voi. 2, No. 7 (February 21, 2014), pp. 75-82, https://agupL.bs.on!1ne: Lxaryw1ley.cor1/do1/fuilFO 1002/2013Fr000196 (accessed Oc:ober 15, 2019)

'.6,

Jea1ette Setlernbre, "Good News for Beyo:id Meat? 95 Percent of Peop,e Wno Order Vegari Bwge;s When D,rnng Out Aren·~ E:ven Vegetariaris,"
~arke:Walch, August 6, 20 19, https://www marketwa~ch.corn/story/rr,ore-meat-eaters-are-order,ng· plar:i ·Oased~b:,;rgers-when-dn:ng-

17

Jeremy Grego y, "BuJd,ng a 100 Percc1l Clean Ecoriorny: Pathways to ,\Jet Zero industrial E'Tl·ssmns,'· test·rnony before the Su::icomri11t:ee ori
rnv1ron:nerit a1d Climate Cnarige. Comn1ttee on Energy ana Cornrncrce, US. House of Reoresentat•ves, Seotemoer 18, /019, r-1:tos//docs riouse
gov/meet'ngs/lF/IF'.8/20190918/109943/HHRG-:16-1Fl8-Wstate-Gregory J-20190918.pdf (accessed Seotember 20, 2019), a;1d T1ffany Vass Ara:::el:
remaridez-Pales, and Pete: Levi, "Ce.men:: Tracking C:ean Energy Prog'ess," lnter!tamrial Ene'gy Agency, M:iy 24, 2019, n::ps://www :ea.o;g/tcep/
md0s'.ry/ce:11ent/ (accessed Seote'nber 20, 2019)

1

8

Bil: Gates, ''Here's a Question You Sho:,;id Ask A.bout Every Ciirnate Change Plan," August 27, 2019, https://www.gatesnotes.com/Energy/A·
quest1on-to-ask·about-every-ci1mate-pian?Wlmc_1dc:2019090i120000_Ene;gy-Man:Jfactur1ng_BG-Li&WT.tsrcc:::8GL1&!,7kld=729~998l (accessed

19

Lubom:r Tassev, "8 1tcoin ~inmg Helps Oi! Compan:es Red,;ce Carbon Footprint.' July 19, 20i9, https://news bi:com.com/b1tcoin-he!os•o11-cor:-maniesreduce-carbon-footpr:nt/ (accessed September 20, 2019)

0CI · 20'9·07· 17 (accessed Septembec 20. 2019)
0

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00225

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.188

Septer,ber 20, 2019).

222
BACKGROUNDER

I No,

OCTOBER 16, 2019 i 16

3444

heritage.erg

20

Mele Pe\ers, "G1i!ions of New Trees Cou:d Help Stop Uma\0 Change: Here's How We Get Them." Fast Company, July 9, 2019, https://tw,w
:astcorrioa':ycorn/90373326/:)1!'10ns-of-new-lrees<0Lid-rie:o-sto;Hlirr1ate-c!1arig1:-1eres-tiow·1\·0·ge1-thern (accessed SepterGber 20. 2019), and
f\w1C1 'N. l(r.::r: Ciectlrf1111'"'cirres, Dav1J S:. Arigclo. 2nn i<e:--,:cir ~'.r.clcl, "A ::::recess fer :ap!,Jf•f'l'.J CC.':2 rrom t'lc Atmosr,ncre,' Joule 2, A,;gdst 15, 20 18,
Jp.1573-1594. h'.tcs'//wwwcelwirn/Jode/pdf/S2542-4351(18)30??':d oaf (accessed Sesternber 20, 2019)

21

"How Nor: Wo:ks_" ,\ugust 22, 2019, https.//nori corn/resourceshow-"or,-works (accessed Septe:1;ber 20. 2019)

22

Scott K Johnsori, "Crops Under Solar Pane!s Can Be a W:n-Win." Ars fechn1ca. September S, 2019, https://arstec~rnca com/soence/2019/09/uoosLJ11de1·"soiar-panels·can-be·a•w1:-i-win/?iinkld"'73~72S17 (accessed September 20, 2019)

23

81eakthrough Energy Ventt.:res, "Vemures," http://www.b-t.energy/vent;;res/ (accessed Septerriber 20, 20:9)

24

Wcrio W1ldl:f e Federat;on, ·'Power Forward 3.0: How the Largest U.S. Companies Are Capturing Business Value While .Address:ng Climate Uiar:ge,"
Aonl 25, 2017, ;)ttos://www.worldw1idlife.org/oubl1cat1ons/power-forward-3-0·how·the·larges1-us-comparnes-are-capturing·bus,ness-va!ue·wh1;eaodress1ng ,chmate-cha0ge (ac::essed September 20, 2019)

2S

Patrick Thomas, ".AmaLon to Add 100.000 Elechc Ven1cles JS Par\ of Ciif:late P!edge," Wafl Street Journal, Seotember 19. 7.rn9. https://wwwws, com/
art:c:es/a rnazon ·to-adc-100-000·electric -veh.cles-as-oar!-of <11r1ale· c,edge-115689146.-19 raccessed September 20, 2019)

26

Americar, Coa!1t1or, ror c1ea11 Coa: E1ectnc:ty, "Er1ergy Cost ,r:ioacts on Arner:can ~um:::es," June 2015, rit;p //www.americaspower org;\vp-rnritent/
uo:oods/201)/09/download-our-new-report pdf (accessed Secte'T1ber 20, 2019)

?7

NaLonai Energy .Assistance 01rec!ors' Assoc1at1on, "2011 National Energy Assistance Survey Summary Report:' October 201\ !1ttc://neada.org/wp·
center;:/ ,.:oioads/2C13/10/fmal<eada-2011-summary-epo t.oc:f (accessed September 20. 20'.9)

28

Energy Pol;cy 1rist1iute at the Univers:ty of Ch1Cago, ··11bgraor.1c: Where A8er1cans Stand Ori Energy a:1d Climate: January 22, 2019, ht'.os'i/eo1c
uc1 cago edc1/riews/1rl'ograph1c-w,riere-a1nenca1s-s:a:1c-on·e1ergy-C11mate/ (accessed October 15, 20:9)

29

1n:~

30

Brady Dennis. Steven Mufscn. 2nd Scott C!erne:-it. "Amer cans Increasingly See Cl m0'.e Criange as a C:1s1s. Poli Shows," Washington Post.
SeoternOer 13, 2D19. httos ,./www wast11rigionoos: com/c!:naie- erw1ronne11t/ar11er:cans,,ncre2s1rigiy-see-cl1rnate-change-as-2 -crGs-po:i\:Jows/2019/09/:2/711234dbO ·cd2a-11c9-87f a· 8501a~ 56::003 s1ory htn'\: (accessed Se;:itember ?O. 2019)

)1

News re!ease, "Ne.-v Survey f:°1•1ds Voters Skeptical o! Gove'nme,it Action on (:,mate Charige." Ar-,er1Can ~riergy Alliance, Marct1 20, 20:9. h'.:osPwww.
arnerKa0criergyall:a ri:e.o:g/2019/03/n2w•s\,rvey· f: 'las-voters- skept ,ca!-cf -gove'r:"le:,;-act1o'l·on-cl,r.1ate-c!~arge/ <accessed Seote:;-'ber 20. 2019 J.

32

Patrick T. Brown, "Does the iPCC Say We Have Until 2030 :o Avoid Carastrcph:c Globai Warnw1gr Jariuary 11, 2019. h:tos://oat~1cktbmwn
o:g/2019/01/0i1/does-the-1pcc-say-we-have until-20)0-to-avo1Ci-catastroph1c -g!obalwalm1og/ (a(cessea Aor!! 6, 2019).

33

D L Hart'llann et aL. "Observalions· Atmosphere and Surface." 1n Cilmate Cnange 2073 The Physical Scrence Basis. Contnbut1on of Workmg Group I to
the Frith Assessmen/ Report of rhe Intergovernmental Panel on Cf1ma/e Change, o. 216, http.//www.cl1matech~nge2013.org/irnages/report/WG1AR5_
Chapter02_F:~AL odf (accessed Apni 7, 2019), and P~1!·p J Kiotzo2ch et al., Contmental U.S. Humcane Landfall Frequency and AssoC1a/ed Damage
Observot1Cns and Future Risks. Americari Meteoroiog1cai Soc:ety, Ju,y 2018, https,//sc1ence20l7,g!obaichange.gov/cha;:iter/8/ (accessed Acni 7, 2019)

3.1

Na:iona! Oceanic and Atmospheric Adrnin1strat1on, "Global Warming and H0rncanes: An Overview of Current Research Results," Geochys ca1 Fluid
Dynamics Laboratory. February 8. 2019, ~ttosJ/www.gfdLnoaa.gov/g!obc1lwarm1no-and·t1umcanes/ (accessed Ap~1i 7. 2019), and Hart11arrn et a: ..
Obse~vat,ons 1\t:nosprere and Surface," c. 216

35

v. r: wer<pc·. JR. Arr.sld, l Knu:so 11, K ~- Kunkel, crid A N. L.eGiande, "20;7 Droughts, r!oods. and Wildfires," :'l D. J. Wuebblc:i. D. w. can1:y. K,
A 1--N::bard, D L Dok~en, G. C. Stew,vt, and T K Maycock. eds. Climate Soence Spena/ Proort Fourth Nat10nai Cfltnate J1ssessment. Vol 1. httos'//
sce1ce2011 gioLaichange gov/chi:loter/8/ (accessed JC\ober '.5, 2019)

."36

\;::01as D. :..eris. "INNOVA1 ts Act Creates a More Effective Nat,onal Lab Syste,.,,,," Hcr,tage ;:cundat1rn1 Issue BnefNo. 4q1, January 24, 20i4. ti:to:;/
'.nf rnedie.s3 amozonaws,com/2014/pdf/1B4i41.ndf

37.

~~·crot",f twbvri and Jeffrey Marousee, The Clean Energy DN1dend: Military Investment 1n Energy Technology and What It Means for Civilian

0

1

Energy /nnova/1on lnformat,on Tech1o!ogy and 1nnovct1oli Foundation, March 2018,http://www2:U.org/2019-cleun-er:ergy-d1v:dend.odP
ga'""2 133613257.57420A~63155196765S-121?3081551734%2 (accessed Septerriber 20, 20 19)

38

39

40

Kat12 '::.:bb. N,coias D Lo~1s. a1d Racnel Z1ss:mos, "TaK:ng the L0GQ View How to E,-r,oower ;ne Coal and Nuc:ear industries to CorT'ipete -and !nnova'.e.'
her,:age Foundation Backgrounder No 33ril, Seplemoer ), 2018. hltos·//www :ientage.org/energy-cconorn1cs/reoon/;a;..1rig-lt"10--iong,v1ew-how·
emoower-tnc-coai and-nuclear ·1ridustries ·compete
,1'UY :nd\;S!h'S 1\S'i0\.:,1::on ·sec\:or~ 2;)" Solar T,v1ffs:· httos//www 'ie ihl:;1h';S\',HCiH2scurcps/;ect1on-201·S'.)la'-lad!s (accessed
Seote~nbe:- 20. 2019)
t..r-1e::sn w ;lj i:-neroy Asso:1a\ 0" "US. Ch:ria Tar,ffs 'l~n Wr'C ln:vs:ry jobs :r vo,,r Sta:0: ''.~tcs://wvvwawea O'.g/Awea/rned 1a/Ab0L;l·,\W~A/US1

C11,~o-r ar:ffs-Wirid_l0-12-2018.pdf (accessed Sentc1~;:i1;r 28. 2019)

VerDate Aug 31 2005

06:28 Jan 22, 2020

'Cnma S:ts or; the World's Biggest S11ale Gas Prize, rurnp:ng !l Out Is the Hard Part." Bloomberg News, Jdy 19. 2018, https://www.bloomberg.com/
1e·,vs/feat ures/2018 · 07-19 /pet roe hi na-s1 no pee, are - chas1 ng -an- ei us1ve- sha!e-boom (accessed September 20. 2019)

Jkt 000000

PO 00000

Frm 00226

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.189

4'

223
OCTOBER 16, 2019

BACKGROUNOER I No. 3444

117

heritage.org

42.

For exarr.p!e, Texas has been a model for how cornpi?t1tion benefits consumers. See ChL:ck Devore, "Cal1!orn1a Government Manda:es Send E!ectric 1ty
Prices Sky ocket1ng, Bul Texas Free Market Poi1(1es Keep Prices Low," Fox News, November 16, 2017, httc://www foxnews.com/op1nion/2017/:1/16/
ca!1forn,a-gcvernment-mandates send-ei0ctnc,ty·oncc-s-skyrocket1ng-but-texas free-rnar.;et-poi C1es-keeps··Prices-:ow.htmi (accessed
0

1

September 20, 2019)
43

US Energy Information Adm1rnstral101, "Heating 0,1 £xpla,ned: Use of Heating Oil," February 2, 2019, httos://www.e1a.gov/energyexpiamed/heating01l/use-of-heati:'lg-o1Lpho (accessed September 20, 2019).

44.

Steven Mufson, "Tanker Carry 1ng Llquef;ed Natural Gas from Russia's Arctic AmvQS in Bostoli," Washrngton Posl, ~anuary 18, 2018, https://www
washing! orpost.co m/business/econorny/tar ke r-car ry1 ng-l Iauefled-natural-g as-from- russ: as-a retie -a rrives-1 n-bosrcn/2 O18/ 01/2 8/ 08 d38 94c-04 97ile 8-S 77na 059.fJ68d d2_sl ory N m1 (accessed September 20, 2019)

45.

David Fems, "Caiada Has Too Much Clean E!ect'l:::,ty, Ariybody Want !i?" E&E News, September 21. 2017, https:j/www.eenews.net/stones/1060061255
(accessed September 20, 2019)

,1-5

Jeremy Gregory. "Bwldmg a 100 Percent Cleari Economy''

47

!bid.
Land or ny Sea· Does the Jones Act Cause Land-Based Transport Conges\i0n 1 '' Cato institute, November 1), 2018, hltps'//www

48

VerDate Aug 31 2005

06:28 Jan 22, 2020

Jkt 000000

PO 00000

Frm 00227

Fmt 6633

Sfmt 6633

S:\_EPW\DOCS\38868.TXT

SONYA

38868.190

catr, orc1/ □ 1Jhlir.1t1rnoslcato-ont1ne forum/land-or -sea-does-1ones"act "cause-land based··transoort-congestion (accessed September 20. 2019)

224
The Kigali Amendmont is a Win for the Environment and the U.S. Economy I U.S. Chamber o1 Commerce

10/16/2019

https://www.uschamber.com/series/above-the•fold/the-kigali-amendment-win-the-environment-and-the-useconomy

U.S. Chamber of Commerce

The Kigali Amendment is a Win for the
Environment and the U.S. Economy
JOE JOHNSON
Executive Director, Federal Regulatory Process Review and Analysis

Workers assemble refrigeration units at Victoty Refrigeration in Cherty Hill, NJ.

liJ

Photo credit: Mike Mergen/Bloomberg,

Environmental concerns often present trade~offs between economic performance and the
environment, but sometimes a new technology comes along that represents an environmental
advance and also gives U.S. companies a leg up on thelr competitors. The Kigali Amendment to
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the Montreal Protocol on ozone-depleting substances establishes a gradual, market-driven
phased own of currentMgeneration hydrofluorocarbons (HFCs) and transition to next-generation
technologies.

In 191,7 the Montreal Protocol became the first multi-national agreement to limit ozone-depleting
substances, Over the years - and through multiple revisions - it serves as a case study on
international cooperation to address enviro,1menta! issues.
The Montreal Protocol has been successful because oflts ability ta harness market forces to
foster the development of new technologies. This innovation-fostering framework has allowed

U.S manufacturers to become world leaders in providing the safest, most effective HFC
tectmo!ogies for the heating, cooling, and refrigeration industries.

The most recent revision to the Montreal Protocol, called the Kigali Amendment, Is currently
awaiting ratification by the Senate. The Kigali Amendment, named for the capital city of Rwanda
where it was negotiated, furthers the Innovation-fostering model by providing a gradual, market•
based phasedown of currently-used hydrofluorocarbons (HFCs) to allow for a more costeffective transition to next-generation technologies, such as hydrofluroolefins (HFOs) which
have significantly less environmental impact. U.S. companies have already invested billions of
dollars ln research ta develop and produce these new technologies, and ratification afthe Kigali

Amendment will help ensure that American firms and wor1<ers will supply the world with these
important products.
World demand for heating, cooling, and refrigeration equipment is expected to grow
dramatically over the next decade, as developing nations rapidly expand the number of
customers for these products. The Air-Conditioning, Heating & Refrigeration Institute and the
Alliance for Responsible Atmospheric Policy recently released a study, /;<;anomic Impacts ofU,S,

Ratification of the Kigali Amendment, which highlights how ratification of the Kigali Amendment
will help the U.S. maintain and grow Its technology and manufacturing leadership In these
Industry sectors.
According to the study, ratifying the Kigali Amendment will support U.S. Industry sectors that
produce heating, alr-<:ondltionlng and vehicle air-conditioning, and refrigeration equipment by
cxpandin9 their share ofwar!d markets. Ratification would increase U.S direct manufacturing

employment by 33,000 over the next decade, in addition to the already-projected 47% baseline
increase over that same period. In addition, ratification would indirectly add 117,000 more jobs,
for a grand total of150,000 additional by 2027. This growth all due to increased demand In
these key sectors.

Similarly, ratification of the Kigali Amendment will boost output in the U.S. manufacturing sector
by an additional $12.5 billion by 2027, on top of an already-projected increase of $27.3 billion
due to growth in global demand. With the Kigali Amendment in place, total industry output Is
projected to grow by over 70% by 2027. Importantly, tl1e Kigali Amendment's ratification will
grow the U.S. share of the world market for heating, air-conditioning, and refrigeration
equipment by 25% over its current share - without rntiflcation that sh a.re will decline by nearly

14%.
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Ratification of the Kigali Amendment would improve the environment by further reducing ozonedepleting substances, which are also potent greenhouse gases. However, in addition to

improving the environment, ratification would be a big win for the U.S. economy and American
workers by allowing U.S. firms to capture a greater share of a growing global market in heating,
cooling, and refrigeration.

The Kigali Amendment shows that by harnessing the power of markets and encouraging
innovative technologies it is possible to ensure a healthy, clean environment while promoting
economic growth and job creation.

About the Author

Executive Director, Federal Regulatory Process Review and Analysis

Joe Johnson, Ph.D, serves as the Executive Director for Federal
Regulatory Process Review and Analysis in the U.S. Chamber's
Environment, Technology, and Regulatory Affairs department.

© The U.S. Chamber of Commerce
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SUMMARY OF TESTIMONY

In the eyes of America's manufacturers, it's time to act on climate-and
the real question for policymakers now should not be whether to act on climate
but how to do so effectively. We are already doing our part to reduce greenhouse
gas emissions, and we will continue to do so. Over the past decade,
manufacturers have reduced the carbon footprint of our products by 21 percent
while increasing our value to the economy by 18 percent. Overall, the U.S.
manufacturing sector has one of the world's lowest carbon intensities per dollar
of GDP, a fraction of the carbon intensities of other major manufacturing
economies like China and India.
The type of deep decarbonization needed to reach the targets sought by
the Committee will require a dramatic set of technological and lifestyle changes
across the economy. It is not, however, impossible. We need policies that
unleash innovation because the manufacturing sector is different from other
sectors, and the technologies that may work in other sectors may not work in
ours.
The federal government also has a clear role in setting climate policy. This
begins by reengaging on the international stage to achieve a binding, fair global
climate treaty. The NAM also recommends Congress enact a single, unified
climate policy that meets specific targets, ensures a level playing field, avoids
carbon leakage and preserves consumer choice and manufacturing
competitiveness.
Finally, there are many near-term actions that Congress and the
Administration could take to accelerate manufacturers' progress toward deep
GHG emissions reductions. The NAM recommends:

•
•
•
•
•
•
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Enact the Clean Industrial Technology Act (H.R. 3978/S. 2300);
Pass legislation and take regulatory action to improve New Source
Review;
Ratify the Kigali Amendment and/or enact legislation to phase out
hydrofluoroca rbo ns;
Commercialize and deploy carbon capture, utilization and storage
technology;
Permanently authorize the provisions of Title 41 of the FAST Act;
Scale up investment in public- and private-sector energy and water
efficiency;
Fund and expand climate and clean energy R&D federal programs at the
Department of Energy and elsewhere; and
Pave the way for a smart grid.
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TESTIMONY OF

Ross

EISENBERG

BEFORE THE HOUSE COMMITTEE ON ENERGY AND COMMERCE
SUBCOMMITTEE ON ENVIRONMENT AND CLIMATE CHANGE

Hearing on:
"Building a 100 Percent Clean Economy: Pathways to Net Zero Industrial
Emissions"
5EPTEMBER18,2019

Good morning, Chairman Tonka, Ranking Member Shimkus and members
of the Subcommittee on Environment and Climate Change. My name is Ross
Eisenberg, and I am vice president of energy and resources policy at the
National Association of Manufacturers. The NAM is the nation's largest industrial
trade association, representing 14,000 small, medium and large manufacturers in
every industrial sector and in all 50 states. I am pleased to represent the NAM
and its members and provide testimony on manufacturers' commitment to
addressing climate change.
In the eyes of America's manufacturers, it's time to act on climate-and
the real question for policymakers now should not be whether to act on climate
but how to do so effectively. Manufacturers are doing our part to reduce GHG

emissions, and we will continue to do so. Over the past decade, manufacturers in
the U.S. have reduced the carbon footprint of our products by 21 percent while
increasing our value to the economy by 18 percent. Overall, the U.S.
manufacturing sector has one of the world's lowest carbon intensities per dollar
of GDP, a fraction of the carbon intensities of major manufacturing economies
like China and India.
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As the Committee considers how to reach its ambitious goals, I must
stress that the type of deep decarbonization needed will require a dramatic set of
technological and

Manufacturing carbon intensity (tons COz per dollar of GDP)
India

lifestyle changes

Russia
Saudi Arabia

across the

China
Australia

economy. It will be
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Mexico

extremely difficult.
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producers and end users. It will require global coordination and enforcement.
And it will carry a cost.
It is not, however, impossible. Manufacturers appreciate the careful,
deliberate approach this Committee has taken to assessing the scope of the
problem and the effect policies would have on the many stakeholders involved.
Two defining views have emerged from Committee members: whether we should
focus on crafting policies that spur innovation, or whether we should craft policies
that enable the federal government to take action. I believe we need both.
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We need innovation because the manufacturing sector is different from
other sectors, and the technologies that may work in other sectors may not work
in ours. Manufacturers primarily emit GHGs in two ways: energy-related
emissions and process-related emissions. The types of energy and processes
used across manufacturing sectors are
typically very different. For instance, the
Agriculture
9%

manufacturing process to make a brick
Commen:la:i ir::
Resfdenth:.i
12%

is markedly different than the process
used to make steel. The same goes for
other energy-intensive sectors like
paper, plastic, rubber, fertilizer and
aluminum, not to mention finished goods
like cars, trucks, airplanes, computers,

Soun',:: Enwnmmenrat Protcctwn

food and beverages, and household products. Innovation is and will always be
the key to reducing the carbon intensity of these sectors.
Innovation by itself will not be enough, however. The federal government
has a clear role in setting climate policy. This begins by reengaging on the
international stage to achieve a binding, fair global climate treaty. The goal of
such an agreement must be to address the climate threat in a manner that
prevents carbon leakage by ensuring that no country gains a competitive
advantage by failing to take action to reduce carbon emissions. It must be fair, on
target, enforceable, transparent, innovative and pro-trade. It must also protect
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'ntel!ectual property rights and eliminate all possible tariff and non-tariff barriers
to the purchase of environmental goods and technologies.
With the backdrop of an effective international treaty, the NAM also
recommends Congress enact a single, unified climate policy that meets specific
targets, ensures a level playing field, avoids carbon leakage and preserves
consumer choice and manufacturing competitiveness. Any solution must be
economy-wide and apply to all sources of emissions. lt must work in lockstep
with the global framework to avoid carbon leakage-in other words, it shouldn't
simply offshore carbon emissions from one country to another, which won't help
address climate change but can hurt our economy. It must be a holistic
replacement for the current patchwork of federal, state and local laws and
regulations that address climate change, and it must displace current and future
climate liability suits (which make a lot of noise but do not actually solve the
problem). It should be fuel-neutral and should not require any particular
manufactured product to be phased out of the economy. It should provide
compliance flexibility for regulated entities and give credit for early action. Finally,
it should seek to balance any new costs on manufacturers with relief in other
areas, with the goal of keeping manufacturers whole.
This last point-the math-bears more explanation. The average
manufacturer pays about $20,000 per employee, per year to comply with
regulations, nearly double the amount of companies in other sectors. 1 Small
manufacturers pay even more, incurring regulatory costs of about $35,000 per

1

https://www.nam.org/the-cost-ot~federal-regulation/.
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employee, per year. 2 Any new cost imposed by a climate policy will be added to
that already-hefty base of regulatory expenditures. To the extent manufacturers
must bear extra costs, Congress should consider reducing regulatory, tax or
other economic burdens on manufacturers to make them whole. A particular
focus should be placed on regulations of other air pollutants, which may be
reduced as a "co-benefit" of reducing GHGs.
The math also matters for internal decision-making purposes on
manufacturing shop floors. A great deal of the potential GHG reductions available
to the manufacturing sector will come from the purchase and installation of new,
more efficient equipment and the design of new manufacturing processes.
Manufacturers budget for discretionary investments and are constantly looking
for opportunities, but at the end of the day, the decision whether to spend that
money on new equipment must be justified. This involves consideration of a wide
range of factors, such as payback time, the risk of stranded investments,
operating risks, reliability, environmental permitting and external factors like the
future of the plant itself in a highly competitive, constantly evolving global
marketplace. Impacting this math should be one of the top priorities of anyone
seeking to reduce the carbon intensity of the manufacturing sector.
There are many near-term actions that Congress and the Administration
could take to accelerate manufacturers' progress toward deep GHG emissions
cuts. The following bipartisan measures would reduce GHG emissions from the
manufacturing sector meaningfully and ensure that emissions continue to decline

2

ibid.
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while the larger, more complicated international and federal climate policies are
worked out. The NAM recommends the following:
•

Enact the Clean Industrial Technology Act (H.R. 3978/S. 2300). CITA
would set up a transformational industrial technology program at the
Department of Energy and would drive new technologies aimed at
increasing the technological and economic competitiveness of
manufacturing in the United States. The program would also find
pathways to reduce GHG emissions and create a technical assistance
program to help local communities and states evaluate and incentivize the
adoption of technologies that reduce industrial GHGs.

•

Pass legislation and take regulatory action to improve New Source
Review, a federal air permitting program that has, at times, stood in the
way of efficiency upgrades and environmentally beneficial projects at
manufacturing facilities. Simple reforms to NSR could unlock a massive
market for the installation of efficient technologies that would drive
manufacturers' already-impressive emissions reductions down even
further.

•

Ratify the Kigali Amendment and/or enact legislation to phase out
hydrofluorocarbons (HFCs). The Kigali Amendment to the Montreal
Protocol on Substances that Deplete the Ozone Layer was agreed to in
October 2016 by more than 170 countries and entered into force in
January 2019. The Kigali Amendment sets a path for phasing out HFCs,
GHGs that are used in many manufactured products. HFCs were primarily
used to replace ozone-depleting substances, but their high potency as
GHGs has led to the development of replacement products with a smaller
environmental impact. These products already exist or are close to
market. The Kigali Amendment would reduce the global warming
equivalent of 4.1 billion tons of CO2 per year by 2050. It could also create
up to 150,000 more U.S. jobs by 2027 if ratified.

•

Commercialize and deploy carbon capture, utilization and storage
technology. The expanded Section 450 carbon capture tax credit
established by Congress in 2018 was a positive development for CCUS
adoption. However, for the 450 tax credit to achieve its potential,
regulators must clarify the rules to access the credit so that project
developers have the certainty they need to make investments in CCUS
projects. Lawmakers should also develop a clear standard for the handling
of long-term liability for CO2 transfers; resolve pore space ownership
issues; correct barriers to CO2 storage on federal lands; reform the class
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VI underground injection program to foster the build-out of underground
CO2 storage projects; increase funding for federal CCUS research,
development and demonstration programs and ensure programs are
authorized; and reduce permitting barriers that delay construction of
CCUS projects.
•

Permanently authorize the provisions of Title 41 of the FAST Act. FAST41 is a voluntary permitting improvement program for infrastructure
projects that are likely to require a total investment of more than $200
million. The bulk of the projects in the program are clean energy or
resiliency based, and FAST-41 has improved their permits' cycle time,
reduced conflict among agencies and generated more complete
environmental permitting than in the past. Significant emissions reductions
will require massive deployment of new infrastructure; these projects will
need access to FAST-41.

•

Scale up investment in public- and private-sector energy and water
efficiency. These oft-ignored strategies can generate significant climate
savings. The International Energy Agency found that energy efficiency
alone could meet up to 40 percent of the Paris Agreement's global GHG
reduction goals. 3 A recent study by the Natural Resources Defense
Council projected that to reach an 80 percent GHG emissions reduction
goal, the U.S. could get almost 42 percent of the way by maximizing
energy-efficiency investments and strategies. 4

•

Fund and expand climate and clean energy R&D federal programs at the
Department of Energy and elsewhere. Federal agencies house a multitude
of valuable tools and resources to help reduce emissions, such as the
Advanced Research Projects Agency - Energy, the DOE Advanced
Manufacturing Office and the Federal Energy Management Program.
These programs should be sufficiently funded and expanded.

•

Pave the way for a smart grid. Modernization of the electric grid will allow
for better integration of advanced technologies, onsite generation and
end-use efficiency. It would also reduce GHG emissions. A 2010 DOE
study found that smart grid improvements could eliminate 277 million to
359 million tons of CO2 per year. 5

https://www .iea.org/newsroomi news/20 I 8ioctober/energy-efficiency-is-the-answer- for-building-a-secureand-s ustai nab Ie-en ergy- syst. htm I.
4
https://www. nrdc. org/ sites/ de fau Iti ti Ies/americas-c Iean-en ergv-frontier- report. pd f.
5
https:l/www.pnnl.govimain/publications/external/technical reports/PNNL-l 9 l 12.pdf.
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The strength of the manufacturing sector-its diversity-also makes it
challenging to approach from a climate policy standpoint. The NAM believes we
can be a part of the solution and looks forward to working with this Committee to
pass and implement several of our preferred climate policy solutions.
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